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riiKFACE TO THE SIXTH EDITION. 


In propM'iiirj a now Edition of Ills Work, the Author 
finds it growing under his hands in a way not originally 
aniicipated. Tho only apology ho can offer, is that h'e 
hoars tlio ‘ Manual ’ spoken of as being useful for refer- 
ence rather than for continuous ])eru8al, and if so, each 
Part, and also each soparate Chapter, ought to ho as near- 
ly as po.ssiblo comjdole in itself, oven at tho expense of 
some repetition, lu furthorauoo of this object, the eiu- 
phiymoiit of typo of two size.s has been adopted, which 
uill (cniblc the reader to disting uisli the olonumtary parts 
of the Work from those which, being more olahorato and 
minulo, may ho consulted only on occasion. 

Iho TJiird Chapter, treating of latent images, has un- 
dergouo some alteration in this .ISdit.ion, and the Aiitlior 
having detlnii.ively adoirtod a pnrtioular hypolhesia has 
given it that prouiinonee which it appears to liiin to de- 

AVitli rofei'cneo to Collodion, he believes that every 
statement which lie makes coneorniag it may he implicitly 
received, since, his opportunities of fixing correct data Lave 
been unusually great. At the same time ho wi.she.s it to 
be umlerstood that ho has now relincpiished the ooin- 
moreial mauufactiivo of Collodion, and that for the future 

110 responsibility will attach to him. 


PUHFAOD TO TUB SIXTH EmiTON. 


Photoffrapliic printing lias imolied h point lieyoml w liinli. i 

any further advance will bo dillleult. I’lie llliJipters rulii- 
ting to this subject have been once inoi'o ve-fi,ri’iingi'<l, but 
it is not anticipated that such a proceeding will ngiiin bo 
necessary unless our present modes should he suiiinvedi'd. 

Dry Collodion photography is in (his I'iditioii jilaeml in I 

the first or tlieorotioid, as w'oll as in (rho siseemd or priietii^al f., 

part of the Work. Major .Russell has eomniiiuieiik'd an i 

impi’ovcd method, of liio utility of which high exiaadjitious | 

are entertained. ij i 

In eoiieluaion, the Writer desires i;o thank those kind j 

friends who have assisted him in colled ing materials for | 

this Edition, and to acknowledge Ids obligations to the 
authors of papers published during the past two years. 

His aim througliont has hcoii to show'slriet impartiality 
in recording the results of his fellow-lalKmi'iws, ami if he 
has failed in doing so, the fault was net in the inteiilioii. , 

Zondon, J’mniary hit, Ti; 




iniElfACE TO THE ’Tipil'J) EDITION. 


It i.s a source of muc)\ gratification to the Author to find 
liimseif called upon to pnaspare a Third Edition of his 
Manual in leas than fourteen months from the date of 
its first publieation. JNo greater proof could have been 
afforded of the raphd advance Avhieh the I’hotographic 
Art is making in this Country. 

On once more entering upon the task of revision, the 
Writer is led to refloct in wliat way tho utility of the 
Work may be promoted; and from numerous inquiries 
ho boliovos that this result will bo attained by ciirofully 
omitting everything which does not possess pmetioal as 
well ns seientlilo interest. The maiority of Photogrnphors 
look to tho Art to furnish them with amusement tm well 
ns Instruction, and they are deton’ed from outoriagupon 
a study winch sceins to involve a great amount of tech- 
nical detail. 

The jirescut EdiUon diflevs in many important puvtvcu- 
liivs from those which pma.-edod it. It Ims undorgouo a 
fresh arraiigenu'ui. throughout. In some parts it is con- 
dwi.sed, in others enlarged. Tho Chapters on Photogra- 
phic Ih’inting are entirely vo-writtcn, and include, tho whole 
of the Author’s iimistigntions, ns published in the Sooiol;y’,4 
Journal. Tluvmiimte directions given in this part of tho 
"Work will show lhat success in Photography is thought 
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THE I'HIED EJ 
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to depend very much upon a earofiil iittoiitiou l.o iwiiio).' 
particulars. 

Another point which has hcon k(?pt in view, is to 
mend, as far as possible, the einploymenfc of (iiemiivil.-i 
which aroused in modioiiio, and heiioc arc voiuled by all 
druggists throughout the TTnitcd Kingdom. .1.1; ia ol'tmi 
an advantage to the Ainatonr to ho idrlo to pnrohiiso l.iia 
materials near at hand ; and, if the (iommon iinpuritie.s nl’ 
the commercial articles are pointed out, and dirciMions 
given for their removal, the ‘London Pharmaeopa'in ’ nill 
be found to include almost all the chemicals uei'cssary for 
tho practice of tlie Art. 

Groat additions have been made to tlio Index of Ibo pro- 
soiit Edition, wliicli is now so complete that a rcfi'veneo 
to it will at once point out Ibo most important fa<‘ls rela- 
ting to each subject, and the dlirereiit )jarts of the Work 
at wbicli they are deseribed. 

Ill eonclusiou, a hope is exjiroaRi'd tbal. (lii.s ‘iVlannid of 
I’hotograpble Chemistry ’ may bo found to be a eiuupleto 
• and trustworthy guide on every point laiumictod wltli. the 
theory and practice of tho Collodion process. 
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A MANUAL 


PHOTOGIUFHIG CHEMISTRY. 


INTKODUCTION. 


; to impart kiiovvioclm) on any subiivf it i« 

■ riit ,:!£?• «ir .. 

A micicllfi tionrso botn-eeu these oxtreinos is perhaus the 

t 

s m, “"PorUiueoto be dealtwitli iuamore 

nummary manner, or to be altogetJxor omitted. 

.Uul nu epeiidnntly of oijservatioria of this kind, anplvin-^ 

doamiplK))! to l)e overeomo. For instanco in 

Roienee, iike Ihiotography, wliieJi involves imraerous and 

tllLots to vTong oauses ! Perhaps none but ho who Jms 




liiniself worked in the laboratory can catinmf.c tliis poinl in 
its iiropor light. In an experiment where llic (piaiitities of 
material aolcd upon are infmiteaunally small, and Ihc elic- 
mioal ehanges inTolwd of a rno.sl refined and snbfle th'- 
Bcription, it is soon diacovorocl tl\iit iho slightest vnrintiou 
in the nsual uonditions sullices to alter llu- resnlt. 

IfeTerthcloss Hiotography is truly tr whinw, govin-ned 
by fixed laws ; and hence, as our knmvledge increases, n e 
may fairly hope that tmeertninty will cease, and the anine 
precision be attained as that with wliich chemical opera- 
tions are usually performed. 

The intention of the author in writing this vrork, is to 
impart a thorough knowledge of vvhnt may be termed the 
" First Principles of Photography,” that the amateur may 
arm himself with a theoretical acquainlauce with the sub- 
ject before proceeding to its practice. To assist this ob- 
ject, care will bo taken to avoid needless complexity iu tlie 
ibrmulic, and all ingredients will bo owitlod which are not 
proved to bo usofnl. 

The imptu-itiea of ohemienls will bo pointed out us far as 
possible, and special directions given for their remot al. 

Amongst the great variety of Pho1 ographic jn'Oci'SHos 
wliich havo been. devised, those only will besohietud whicli 
are correct on (heorotical grounds, and are found iu 
tice to succeed. 

As the worlc is addre.saed to one su])piwed io be iinac- 
quaiuled bothwdtli Chemistry and Pliotography, jiaimiwiii 
be taken to avoid iho eniployraent of all ieclmicid tcrniH 
of which an explanation has not proviomsly bocji givem 


The title given to the Work is ” A Manual of J’hoto- 
graphio Chemistry," and it is ]n’o]iosed to include iu it it 
familiar explanation of the nature of the various chcraicul 
agents employed in the Ai-t of Pliologriqihy, with the nt- 
tionalo of the manner in which they arc tliouglir to act. 


INTEODWCTIOJSr, 


The dmsion adopted is tlireefold :~ 

Pakt li enters minutely into the i/tcorfy of ’Photographic 
])roi‘esses ; Pabt IT, treats of the jiraelice of Photography 
upon Collodion ; 'Part TIT. embraces a simple alateinent 
of I ho main laws of Ohemistry, with tho principal j)roper- 
tioa of the ^'arioua substances, elementary Or oompouncl, 
which aro employed by I’hofcograplierB. 

Fak'i' I.i or “ the Science of Photography,” includes a 
fnlT description of the chemical action of light upon the 
Salts of Silrer, with its application to artistic purposes ; 
all mention of manipulatory details, and of quantities of 
ingredients, being, as a rule, omitted. 

In this division of the "Work will be found ten Chap- 
ters, tho contents of which m’e as follows :~ 

Chapter I. is a sketch of tho history of Photograjjhy, 
intended to convey a general notion of the origin and jiro- 
gress of tho Art, without dwelling on minute partioulars, 
Chapter II. clesoribca tho Chemistry of tho Sali.s of 
Silver employed by Photographers ; their preparation and 
properties j the phenomena of the action of Light upon 
thorn, with experiments illustrating it. 

Chapter III. leads us on to the formation of an hivwlk 
imayeupon a senaifive surface, with tho development or 
bringing out to view of tlm same by meims of chemieal 
reagents. Tliis point, being of elementary importance, 
is described carefully ; tbo reduction of metallic oxides, 
the properties of tho bodies omployod to reduce., and the 
liypothesos which have boon entertained on the nature of 
tho Light’s action, aro all minutely explained. 

Cliapler XV. treats of the fixing of I*hotographie im- 
pressions, in order to render them iudestruotible by dit* 
.fused light. ■ ■ ^ 

Clmpfer V. contains a sketch of the Optics of Photo- 
graphy — the decomposition of white Light into its elemen- 
tary raja, tho Photographic properties of the different co- 
hnirs, the refraction of Light, and construction of .Lenses, 
In tho last Section of this Chapter will be found a short 
sketch oJ' tlic history and use of the Stereoscope. 



Chapter VI. explains the ehemisfay of P.p’oxyline, with 
its solution in Alcoholized Ether, or Collodion ; also of the 
Nitrate Bath, in wlucli the photographic platr.s arc ren- 
dered sensitive to light. ! 

Chapter VII. describes the classification of (Jollodiou 
Photographs as Positives and Kegatives, with tho distinc- 
tive peculiarities of each, and the most apjiroved modes :of 
obtaining them. 

Chapter VIII. contains the theoiy of the production of ; 
Positive Photographs upon paper. , In tin's Chapter will 
he found an exjdanation of the complex chemical changes 
■ involved in printing Positives, with tho precautions which , 
arc required to ensure the permanency of the finished 
proofs. 

Chapter IX. is an epitome of all that is known of tho 
dry Collodion and Collodion presorvativo processes ; their 
history, and llie seieutifio principles upon which thoy arc 
founded. 

Chapter X. is .siipjilemcntary to the others, and a hx’ief 
notice of it will suffice. It explains the theory of tho Pho- 
lograpliio processes of Daguerre and Talbot ; especially 
noticing those points in which they may bo contvastod wi fch 
Photogr-aphyupon Collodion, but omitting all description 
of manipulatory details, which if included would oxlencl 
the 'Work beyond its propo,sed limits. Photo-lithography, 
lately improved and perfected, is also alluded to in this 
.Chapter. . . ; 

The^title of the second principal division of the "Work) 
viz. “ The practice of Photography upou Collodion,” ex- 
plains itself. Attention however may bo iiivil.od to ilic 
fourth Chapter, in which a olassilication is given of the- 
; principal imperfections in Photographs, with short, diroci- , 
tions for their removal. 

In Part III. will bo found a statement of the laws of 
chemical combination, and, in addition, a list of PhoLo- 
grajihio. chemicals, alphabetically arranged, including their 
preparation and properties ns far as required for their oin- 
ploymeut in tho Art. 


INTKODirCTIOjr. 


riie render will at once gather from this sbetdx of the 
(•ontents of Uio vrdnmo before him, that whilst the general 
theory of every Photographic process is described, with 
the preparation and properties of the chemicals emplovod 

TT- i V" of manipulation’ arc 

icriiicted to Photography upon Collodion, that branch of 

I e t attention of 

tile a lihor have been especially dii-cctcd. Collodion is al- 
lowed by all to be a good vehicle for tJio sensitive Silver 
Salts and successful results can be obtained with a very 
small expenditure of time and trouble, if the solutions eiii. 
ployed m the process ai-e prepared in a state of pm-ity. 




The Ai't of rixotogi-aphy, whicli has now attained sucli 
perfection, and Las become so popular amongst all classes, 
is one of comparatively recent introduction. 

Tho word PLotography means literally "writing by 
means of Light;” and it includes all processes by whicli 
any kind of picture can be obtained by the chemical agency 
of Light, without refereueo to the nature of the sensitive 
surface upon which it acts. ■ ; "-v 

The phiKsophers of anticxuity, although ohomieal changes 
due to the influence of Light were continually passing bo- 
fore their eyes, do not appear to have directed their atteu- 
tioii to them. Some of the Alchemists indeed noticed the 
fact that -a substance termed by them "Horn Silver,” 
which was probably a Chloride of Silver which had under- 
gone fusion, bcoame llackcned by exposure to Light ; but 
their ideas on such subjcels being of the most erroneous 
nature, nothing resulted from the discovery. 

The first philosophical examination of the decomposing 
action of Light upon compounds containing Silver was 
made by the illusti-ious Scheelo, no longer tlin'ii three-quar- 
ters of a century ago. viz. in m7. It was also reniavltcd 
by Imn that some of the coloured rays of Liglit wore pecu- 
Jiariy active m promoting the change. 

iVfieai application of those facts to purposes ofAH.~ 
The first attempts to render the hlackeniug of Silver Salts 
by Light available for artistic purposes wore made by 


TV ed-wood and Davy about a.d.> 1802. A sUet-t of u-liitc 
paper or of Trhite leatber was saturated with a solution of 
jNnrate of Silver, ami tho shadow of the figure intended to 
be copied prqieclod upon it. Under these ciroumstances 
tin; part on which the shadow fell remained white, whilst 
l ie surrounding exposed parts gradually darkened under 
thiMnfluenoe of the sun’s rays. 

Unfortunately tlie.sc and .similar experiments, whkdi ap. 
poared at the outset to promise well, were checked by the 
expenmenfahsts being unable to discover any moans of 
hxing the pictures, so as to render them indestructible bv 
diflused Light. The unchanged Silver Salt being per- 
mitted to remain in the white portions of tho paper na- 
turally caused the proofs to blacken in every part, imless 

carefully preserved in the dark. • 

Introduction of the Camera Ohseura, and other Improve- 
menu in Fhoto<jra.phij,—Tho “ Camera Ohseura,” or dark- 
ened chamber, by moans of which a luniinous image of an 
object may be formed, was invented by Baptista Porta, of 
ladua j but the preparations employed by Wedgwood were 
not sufficiently sensitive to bo easily affected by the sub- 
dued light of that instrument. ^ - ■■ V 

In the year 1814, however, twelve years suhscement 
to the publication of Wedgwood’s paper. M. Nidpee, of 
Chalons, having directed liis attention to the subject, sue- 
ceeded m perfecting a process in which the Camera could 
he employed, although the sensibility was stUl so low 
thfeffLT^^°^™'' " *** '■’•^Turecl to produce 

111 the process of M. Niepce, wliicli was termed " .Hclio- 
graply, ' or “sun-drawing,” the use of the Silver Sulla 
uas discarded, and a resinous subatanee, known as “Bitu- 
men of Judaea,” substituted. This resin uas smeared on 
Ihe surface of a metal plato, and exposed to the luminous 
Ullage. The light in acting upon it so changed its pro- 
^rties, that it became insolulle in certain essential oils. 
Uonce, on subsequent treatment with the oleaginous sol- 
vent, the shadows dissolved away, and the lights were repre- 
aoiited by the unaltered rosin i-oraainmg on the plate. 
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Uto JPiseoveries of M. Dagiun'e. — 1131. Ifiepi.'c and 
Daffuerre appeal- at one time , to htiTe been associated as 
partners, for the purpose of mulnally prosecntiug tJicir iv- 
seai‘cbea;:but it was not until after the dositli , of the foiv 
mer, viji. in 1839, that the process niiined tho Dagnerreo- 
typti was s.ireu to tlie world. Daguerre was di.'isatisfiod 
with the .slowness of action of the Bilumon sensitive sur- 
face, and directed his attention mainly to the use of the 
Salts of Silver, which are thus again brought before our 
notice. 

Eveu the earlier spei.-imens of the Daguerreotype, al- 
though far inferior ■ to those subsequently produced, pos- 
sessed a beauty which had not been attained by any Pho- 
tographs prior to that time. 

The sensitive plates of Daguen-e were prepared hy ex- 
. posing a silvered tablet to the action of the vapour of 
Iodine, so as to form, a layer of Iodide of Silver upon the 
surface. By a short exposure in the Camera an effect was 
produced, not visible to the eye, hut appearing when the 
plate was subjected to tho vapour of Mercury. This fea- 
ture, viz. the production of a latent image upon Iodide of 
Silver, with its subsequent development by a chemical 
reagent, is one of the first importance. Its discovery at 
once reduced the time of taking a picture from hours to . 
minutes, and promoted the utility of the Art. 

Daguerre also succeeded mjijeing his proofs, by removal 
of tho unaltered Iodide of Silver from the sliadows. The 
IH’ocesses employed however were imperfect, and the mat- 
ter was not sot at rest until the publication of a paper by 
Sir John Herschol, on the property possessed hy “Hypo- 
sulphites” of dissolving the Salta of Silver insoluble in 
■' '.water.'' 

On a means of Multiplying PliotograpMc Imp>'essions, 
and othen Discoveries of Mr. Jfox Tcilhot. — The first eom- 
munication made to the Hoy al Society by Mr. Fox Talbot, 
in January, 1839, included only the preparation of a sen- 
sitive paper for copying objects by application. It was di- 
rected that the paper should be dipped first in solution of 
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CliloTiJe of Sofliiini, and then in' Nitrate of Silver. By 
proceeding ill this way a white snbstaneo termed Ohlondo 
of Silver is fomod, more senaitive to light than the Nitrate 
of Silver orifrinally employed by Wedgwood and Davy. 
The ohjeet is laid in coiitaet with the prepared paper, and,. 

'eg exposed to light, a copy is obtained, which is Nega- 
i— r-id esl, with tlio liglit and shade reversed. A. second 
^-rrriret of ]):ipnr i.s then ])re])arod, and the first, or Negative 
impi'ession, laid upon it, so as to allow the sun’s light to 
pass through the transparent parts. Under these circuni' 
stances, when tlie Negative is raised, a natural represent.a- 
tion of tile ohjeet i.s found below; the tints having been 
again reversed by the second operation. 

This production of a Negative Photograph, from which 
any number of Positive copies may be obtained, is a car- 
dinal point in Mr. Talbot’s invention, and one of gi-eat im- 
portance. 

The patent issued for the process named Tulhotgpo or 
Cahiype dates from Pebruary, 18'lil. A sheet of paper 
is. first coated with Iodide of Silver by soaking it alter- 
nately in Iodide of Potassium and Nitrate of Silver ; it 
is then. washed -with solution of , Gallic Acid, containing 
Nitrate of Silver (sometimes termed Gnllo-Nitrata o/,Sil- . 
w), by which the sensibility to light is greatly augmented. 
An exposure in the Camera of some seconds or minutes, 
according to the hrightuess of the light, impresses an in- 
visible image, -ubich i,s brought out by tre<Tting the plate 
with a fresh portion of the mixture of Gallio Acid and 
Nitrate of Silver employed in exciting. 

On tlw -use of Glass Plates to retain sensitive Films.-— 
The principal defects in the Calotypc process are attribu- 
table to the coarse and in-egular structure of the fibre of 
paper, oven when mauufaetured with Iho greatest care, and 
expressly for Photographic xmrposes. In consequence ot 
this, the same amount of exquisite definition and Bharpnes.s 
of outline as that rosidtiug from the use of metal plates, 
cannot he obtained. 

We are indebted to Sir John Herschel for the first ein- 
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inent of “ Collodion " for a similar purpose. 

Collodion is au ethereal solution of a substance almo.st 
identicid with Gun-cotton. On evaporation it leaves a trans- 
parent layer, re.somhling goldbeater’s sldu, which adheres 
to the glass with some tenacity, M. Le Grey of Paris 
origmaUy suggested that this suhslanco might perhaps bo 
rendei-ed availaWe in Pbotography, but our own eoiuitry- 
man, the late Mip Archer, was the first to cai-rv out tho 
idea praetically. In a communication to ‘ The Chemist ’ in 
the autumn of 1861 , this gentleman gave a description of 
the Collodion process much as it now stands ; at the same 
toe proposing the .substitution of Pyro-gallie Acid for tho 
Gallic Acid previously employed in developing the image. 

At that period no idea coidd have been entertained of 
the stimulus which this discovery would render to the pro- 
gross of the Ai'l; hnt esperienee has now abundantly de- 
monstrated, that, as far as all qualities most desirable^u a 
Photographic process are concerned, none atpresent known 
can e.'ccel, or perhaps equal, the Collodion process. 
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CHAPTER 11. 

THE SALTS OE SILTElt EMELOYEI) IIT I'KOTOGEABIIT. 

By tlie_ term of Sail of Silver we understand tliat the oom- 
iwmid m question contains Silver, but not in its elemen- 
tary form s the metal is in fact in a state of chemical union 
with other dements which disguise its physical properties, 
so that the Salt possesses none of the external characters 

, of the SDver. from which it was produced. ■ 

Silver is not the only metal which forms Salts ; there 
are Salts of Lead, Copper, Iron, etc. Siiffar qf Lead is 
a familial- instance of a Salt of Lead. It is a white erys- 
talhne body, easily soluble in water, the solution pos- 
sessing an intensely sweet taste ; chemical tests prove that 
it contains Lead, although no suspicion of such a fact 
could be entertained from a consideration of its general 
properties. : ■ 

Common Salt, or Chloride of Sodium, which is the type 
of the salts generally, is constituted in a similar man- 
ner; that is to say. it contains a metallic substance, the 
of ^'Hich are masked, and lie hid in the coin- 

The contents of this Chapter may bo arranged in three 
Sections : the first describing the Chemistry of the Salta 
ot Silver; the second, the action of Light upon them- 
the third, the preparation of a sensitive siu-face, with ex- 
the formation of the Photogi-aphic 


SALTS 


SECTION J, 

Chemisiiy of the Salts of Sihier. 

The principal Suits of Silver employed in the Pho- 
tographic processes are four in inmibor, viz. Nili’ulo of 
Silvei'i Chloride of Silver, Iodide of Silver, and Brorniclo 
of Silver. ■ In addition to these, it vill bo necessary to de- 
scribe the O.rides of Silver, 

TUB PUEVAUATION ANO I'UOl’EUTIES OV TKE SITEVl'H 
Olf SILVE31. 

Ni trate of Silver is prepared by dissolving metallic Silver 
in Nitric Acid. Nitric Acid is a powerfully acid and cor- 
rosive substance, containing.two elenientary bodies united 
in definite proportions : these are Nitrogen and 0.vygen ; 
the latter being present in greatest quantity. 

Nitric Acid is a powerful solvent for the metallic bodies 
generally. To illustrate its action in that particular, as 
contrasted with other acids, place pieces of silver-foil in 
two test-tubes, the one containing dilute Sulphuric, the 
other dilute Nitric Acid ; on the application of heat a vio- 
lent action sooji commences in the latter, but the former 
is unaffected. In order to understand this, it must be / 
borne in mind that when a metallic snhatance dissolves in 
an acid, the nature of the solution is different from that 
of an atineons solution of salt or sugar. If salt water be 
boiled down until the whole of the water has evaporated, 
the salt is recovered with properties the same as at first; 
but if a similar e.vperimont be made with a solution of 
Silver in Nitric Acid, the result is different ; in that cose 
wo do not obtain metoffic Silver on evaporation, but Silver 
comhined with Oxygen and Nitric Acid, both of which are 
in a state of chemical combination with the metal. 

if the effects produced by treating Silver with Nitric 
Acid be closely examined, we find them to bo of the follow - 
ing nature : — ^first, a certain amount of Oxygen is imparted 
to the metal, so as to form an Oxide; then this O.vide dis- 
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.solves in auotlicr porHon of the Niti-ie Acid, producing 
Silvef * termed. Kitrate of 

It is th.\a iMstalAUh/ of Nitric Acid— its proneness to 
part \vitli. Oxygen— ivliicli renders it superior, to the Sul- 
plmrie and to most acids in dissolving Silver and various 
ntlior sid)stances,: both organic and inorganic. ■ 

Pj'opcrfics of Nitrate of Silver. — In propan'ng Nitrate 
ol Silver, when the metal is dissolved, the solution is boiled 
don-n and set aside lo crystallize. Tho salt however as so 
obtaiuod is still acid to test-paper, and requires either re- 
crystallization, or careful heating to about 300° Pahron- 
heit. It IS this retention of small quantities of Nitric Acid, 
and other irapuritie.s, which renders much of tho commer- 
cial Nitrate of Silver useless for Photography, until after 
a second crystallization. 

Puro Nitrate of Silver occurs in tho form of white erys- 
tallme plates, which arc very heavy and dissolve readily 
m an equal weight of cold water. The solubility is much 
lessened by the presence of free Nitric Acid, and in tho 
eoAcontrated Nitric Acid the crystals are almost insoluble. 
Boiling Alcohol tabes up about oue-fom-th part of its 
weight of the crystallized Nitrate, but deposits nearly the 
whole on cooling. Nitrate of Silver has an intensely bitter 
and nauseous taste : acting as a caustic, and coiTod'ing the 
skin by a prolonged application. Its aqueous solution does 
not redden blue litmus-paper j on the contrary, tho pure 
ro-cry.stallized and dried Nitrate of Silver restores the blue 
; colour of paper previously reddened, . ; . : ■ . 

_ Heated in a crucible tho salt melts, and when poured 

^ and solidified, forms the white lunar euu^lie 

of commerce. At a still higher temperature it is decom- 
posed, and bubbles of Oxygen Gas are evolved : the melted 
mass cooled and dis.soived in water le.avcs behind a black 
powder, and yields a solution, wliich contains Nitrite in 
addition to Nitrate of Silver.f 


THE CHEMISTBV OF THE CIItOBlOES OF SILVEli, 

Preparation of P’rotoehloride <f Silver. — The orilmai'y 
■fl’liitc Chloride of SUver may be prepared in two ways, — 
b 5 '' the diroot action of OLlovine upon metallic Silver, and 
by double decomposition between two salts. 

If a plate of polished silver be exposed Lo a current of 
Chlorine Gas* it becomes after a short time coated ou 
the surface with a superficial film of white powder. This 
powder is Chloride of Silver, containing the two elements 
Chlorine and Silver united in single equivalents. 

Preparation of Chloride of Silver by double dccomjwsi- 
Uon. — In oi'der to illustrate this, talce a solution in water: 
of Chloride of Sodium or “ common Sidt,” and mix it with 
a solution containing Nitrate of Silver; immediately a 
dense, curdy, white precipitate falls, which is the sub- 
stance in question. 

In this reaction the elements change places; the Chlo- 
rine leaves the Sodhpn with which it was previously com- . 
blued, and crosses over to the Silver; the 0.xygea and 
Nitric Acid are released from the Silver, and unite with 
the Sodium ; thus 

Chloride of Sodium plus Nitrate of Silver 
equals Chloride of Silver plus Nitrate of Soda. 

This interchange of elements is termed by chemists 
(louhle decomposUion s furthes»iLlnstrationa of it, with the 
conditions necessary to the proper establishment of the 
process, are given in the first Chapter of Part III, 

The essential requirements in two sails intended for the 
preparation of Chloride of Silver, are simply that the first 
should contain. Chlorine, the second Silver, and tliat both 
should he soluble in water ; hence the; Chloride of Potas- 
situn or Ammonimn may be substituted for the Chloride 
of Sodium, and the Sulphate or Acetate for the Nitrate of 
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III preparing Chloride of Silver hy double decomposition, 
the V bite clotty masses whioli first forin must be washed 
repeatedly with w'liter, iu order to free them from soluble 
jSTitrate of Soda, the other product of the change. 'WheE 
this is done, the salt is in a pvu’e state, and may be dried, 
etc., in the usual way.' ■ ■ . 

Pi’opartics of Chloride of Silver . — Chloride of Silver 
differs in appearance from the Nitrate of Silver. It is not 
u-sually crystalline, but forms a soft white powder resem- 
Iding oommou chalk or whiting. It is tasteless and inso- 
luble in water ; unaffected by boiling with the strongest 
Nitric Acid, but sparmgly dissolved by concentrated Ily- 
droohlorie Acid. 

Ammonia dissolves Chloride of Silver freely, as do solu- 
tions of Hyposulphite of Soda and Cyanide of Potassium. 
Concontratod solutions of the Chloride, Iodide, and Bro- 
mide of Potassium, Sodium, and Ammonium, are likewise 
solvents of Chloride of Silver, but to a limited extent, as 
will be more fully shown in Chapter IV., when treating of 
the modes of fixing the Photographic proofs. 

, Dry CMoride of Silver carefully heated to redness fuses, 
and concretes on cooling into a tough and seinitranspareut 
substance, which has been termed horn silver or Inna 
■cornea:. ' ..■ ■ 

Placed in contact with metallic Zino or Iron acidified 
with dilute Sulphuric AcM, Chloride of Silver is reduced 
to the metallic state, the Chlorine passing to the other 
metal under the deeonaposiug influence of the galvanic 
current which is established. 

fr^arafion and, Projieriies of Snbchloride of Silver . — 
If a plate of polished Silver bo dipped in solution of Per- 
chloride of Iron, a black stain is pn-oduced, the Perehloride 
sinking to the state of a Proic-chloride of Iron, and losing 
a portion of Chlorine, which passes to the Silver and con- 
verts it superllcially into a Subchloride of Silver. 

This compound differs from the wMto Chloride of Silver 
in containing less Chlorine. Very little, ho wev'er, is known 
either of its composition or propmrties, and no formula can 



be assigned to it. The only facts certainly ascertained 
with regal’d Co the Suhchloride of Silver arc, that it ia a 
pulverulent substance of a bluish-black colour, not easily 
affected by Nitrie Acid, but decomposed by fixing agents, 
such as Ammonia, BCyposulphite of Soda, or Cyanide of 
Potassium, into Chloride of Silver, which dissolves, and in- 
soluble metaUio Silver. 


THE CnEJlISTJty OF IODIDE OF .SILVlilt. 

The properties of Iodine Ma described in the third divi- 
sion of the Work : they are analogous to those of Chlorine 
and Bromine, the Silver Salts formed liy these elements 
bearing also a strong resemblance to each other. 

Preparation and Properties of Iodide of Silver . — Iodide 
of Silver may bo formed in an analogous manner to the 
Chloride, viz, by the direct action of the vapour of Iodine 
upon metallic Silver, or by double decomposition between 
solutions of Iodide of Potassium and JS'iirate of Silver. 

When prepared by the latter mode it forms ait impal- 
pable powder, the colour of which varies with the manner 
of precipitation. If the Iodide of Potassium be in osccss, 
the Iodide of Silver falls to the bottom of the vessel nearly 
while ; but with an excess of Hitrate of Silver it is of a 
straw-yellow lint. This point may be noticed, because the 
yellow salt ia the one adapted for Photograjihic use, the 
other being insensible to tbe infiuenoe of Light. 

Iodide of Silver is tasteless and inodorous ; insoluble in 
water and in dilute Kitric Acid, it is scarcely dissolved by 
Ammonia, which servos to distinguish it from the Chlo- 
ride of Silver, freely soluble in that liquid. Hyposulphite 
of Soda and Cyanide of Potassium both dissolve Iodide 
of Silver; it is also soluble in solutions of Bromide, and 
Iodide, of Potassium, Sodium, and Ammonium, as Will Be 
further explained in Chapter IV. 

Iodide of Silver is reduced by Matallie Zinc in the same 
manner as the Chlofido of Silver, forming soluble Iodide 
of Zinc and leaving a black powder. 


IS i'iiotoohapht; . 
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THE PHEPARATIOS' AND PEOrEBTIES OF BKOMIDE 
OF SILTEE. 

Tliis suTislimce so closely resembles the corresponding 
salts containing Chlorine and lodinCj that a short notice 
of it irill suffice. 

Bromide of Silver is prepared by exposing a silvered 
plate to the vapour of .Bromine, or by adding solution of 
liroinidc of Potassium to Witrate of Silver. It is an in- 
soluble substance, slightly yellow in colour, and distiu- 
guished from Iodide of Silver by dissolving in strong Am., 
moiiia and in Chloride? of AVmmoniura. It is freely soluble 
in Ilyposulpbite of Soda and in Cyanide of Potassium. 

The properties of the oleiuent Bromine are described in 
PartllL 

OHEMISTBY OF THE OXIDES OP SItVEE. 

The Proioxida of Silvet' (AgO). — If a little Potash or 
Ammonia be added to solution, of Kitrate of Silver, an 
olive-brown substance is formed, which, on standing, col- 
lects at the bottom of the vessel. This is Oxide of Silver, 
displaced from its previous state of combination with Nitric 
Acid by the stronger o.vide, Potash. Oxido of Silver is 
soluble (o a very minute extent in pure water, the solution 
possessing an alkaline reaction to Litmus ; it is easily dis- 
solved by Nitric or Acetic !i.cid, forming a neutral Nitrate 
or Acetate of Silver; also soluble iu Ammonia (Ammonio- 
Nitrate of Silver), and in Nitrate of Ammonia, Hyposul- 
phite of Soda, and Cyanide of Potassium, 

The Sit?}o.ride of Silver (AgpO P). — ^Bose 1ms shown that 
when Protoxide of Iron is brought into contact with Pro- 
toxide of Silver under certain conditions, ono-half of the 
oxygon contained in the latter oxide passes to the former, 
and an intensely black powder falls, consisting of Peroxide 
of Iron with Saioxicle of Silver. If strong acids ai‘e pre^ 
sent in tlic above reaction, as for ina#)ce, when Suijihate 
of Protoxide of Iron is mixed with Nitrate of Silvei’, then 
no Suhoxide is formed, but the Silver is deprived of the 
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•whole of He oxygen, in place of being only partially re- 
duced. 

Siiboxide of Silver is a black posTder vrbicli assumes ibo 
metallic lustre on rubbing, and wben treated v’itb acids is 
resolved into 'Protoxide of Silver, soluble iii the acid, and 
insoluble Metallic Silver. Ammonia, Hyposulpbite oi' 
Soda, and Cyanide of Potassium, likewise decompose Sub- 
oxide of Silver into Oxide of Silver and Metallic Silver. 
Suboxido of Silver possesses intense colouring powers, and 
a minute quantity shaken up with a large bull!; of water 
renders the fluid inky black. 

SECTION II. 

On the FhotograpJne Properties of the Salts of Silver. 

In addition to tbo Salts of Silver described in the first 
Section of this Chapter there are many others well known 
to ehemists, as the Acetate of Silver, the SulphatOj the Ci- 
trato of Silver, etc. Some occur in crystals which are solu- 
ble in water, whilst others are pulvermlent and insoluble. 

The Salts of Silver formed by colourless Acids are 
white when first prepared, and remain so if kept in a dark 
place ; but they possess the remarkable peculiarity of being 
darkened by exposure to Lighti 

Action of Lir/ht upon the Nitmte of Silver . — Tlia Nitrate 
of Silver is one of the most permanent of the Silver salts. 
It may bo preserved unchanged in the crystalline form, or 
in solution in distilled water, for an indefinite length of 
time, even wlien constantly exposed to the diiTusecl light 
of day. This is partly explained hy the nafaire of the acid 
with which Oxide of Silver is associated in the Salt ; JVilrie 
Acid, possessing strong oxidizing properties, being opposed 
to the darkening influence of Light upon the Silver oom- 
' . poimds. 

Nitrate of Silvei||iay, however, be rendered susceptible 
to the influence of Light, by adding to its solution orffunic 
maifer, vegetable or animal. The phenomena produced in 
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this case are well ilhisti’atecl by dipping a pledget of cotton^ 
vrool, 01- a sheet of white paper, in solution of Nitrate of 
Silver, and exposing it to the dh'eet rays of the sun; it 
slowly darkona, until it becomes nearly black. The stains 
upon the skin produced by baudliiig Nitrate of Silver are 
caused in the same way, and are aeea most evidently when 
the part has been exposed to light. 

The varieties of organic matter which, cspocially facilitate 
the bhickeniug of Nitrate of Silver ai’e such as tend tix ahr : 
sm'h Ossi/r/en ; hence pure vegetable fibre, free from Chlo- 
ridesi Bueb, for instance, as the Swedish filtering-paper, 
not rendered very sensitive by being simply brushed with 
solution of the Nitrate, but a little grape sugar added soon 
determines the decomposition. 

Becomposition of Chloride, Bromide, and Iodide 0/ Silper 
hp Lipid . — Pure Chloride of Silver prepared in the moist 
way changes slowly from white to violet on expibsure to 
light. Bromide of Silver becomes of a grey colour, but is 
less affected than the Chloride. Iodide of Silver (if free 
from excess of Nitrate of Silver) docs not alter in appear- 
ance by exposure even to tho sun’s rays, but retains its 
yellow tint unchanged. Of these three compounds there- 
fore Chloride of Silver is the most readily acted on by light, 
and papers prepared with this salt will become far darker 
on exposure, than others coated with Bromide or Iodide of 
■Silver.- ■ 

There arc certain conditions which render the action of 
light upon the Chloride of Silver more decided. Those are, 
first, an excess of a sohille salt qfSilvcT sneh as the Nitrate, 
and, second, the presence of orpanio matter. Pure Chloride , 
« of Silver would be useless as a Pliotographie agent, but a 
Chloride with excess of Nitrate takes a strong impression. 
Even Iodide of Silver, ordinarily unaffected, is blackened 
by light when moistened with a solution of tho Nitrate of 
■■.■■'Silver;-'-,-" -■■■ 

Organic matter combined with Chloride and Nitrate of 
Silver gives a still higher degree of darkening in the solar 
ray, and in this way the Photographic papers are prepared. 
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Aciian of Light upon organic compound» of Sihxr. — On 
adding diluted Albumen, or white of egg, to solution of 
ITitrate of Silver, a floceulent deposit forms wbieh is a eom- 
ponnd of the animal matter with Oxide of Silver, and is 
known as “Albuminate of Silver.” This substaneo is at 
first white, but on exposure to light it assumes a brick-rod 
iBolour. 

Cascinc, the animal principle of millr, is coagulxitod by 
iNitrateofSilveritheprodnctbehaviuginthesamemanner 
as the Albuminate when exposed to light. Gelatine does 
not precipitate Nitrate of Silver : but if a sheet of trans- 
parent Gelatine be allowed to imbibe a solution of the Ni- 
trate, it combines with it, and the produc.t, becomes of a 
clear ruby-red tint on exposure to light. 

Many other organic compounds of Silver arc darkened 
by light. Tlio white Citrate of Silver changes to a red 
colour. GlyoyiThizin, the Sugar of Liquorice, also forms 
a white compound w'ith Oxido of Silver which becomes 
: brovrn or reddu the sun’s rays.. 

The pbotogcapblc use of the oi’ganic Salts of Silver, and 
the extent to which they are affected by light, will be fur- 
ther considered in the eighth Chapter, when speaking of 
the theory of Positive printing. ’ 

SrilPLE BXPEBIMENTS ILLUSTllATISO THTi ACTION OP HQHT 
UPON A SENSITIVE EATEE OF CHEOEIDE OP SILVEE ON 
lEAPEB. ■ 

In the performance of the most simple experiments on 
the decomposition of Silver Salts by Light, the student 
may employ ordinary test-tubes, in which small quantities 
of the two liquids retpiired for the double decomposition % 
may be mixed together. 

'When however concentrated solutions are used in this 
way, the insoluble Silver Salt falls in dense and dolled 
masses, which, exposed to the sun’s rays, quickly blacken 
on the exterior, hulfthe inside is protected, and remains 
wliite. It is of importance tlioreforo in Photography that 
ilie sensitive material should exist in the form of a surface. 
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ill order that the various particles of which it is composed 
may each one individuiilly be brought into relation with 
the disturbing foi’ce. . . ' 

ITull d’l'ectums for the preparation of sensitive Photo- 
graphic paper are given in the second division of this work. 
The following is the theoiy of the process sheet of 
paper is treated with solution of Chloride of Sodium or 
Ammoniuin, and subsequently with Ifitratc of Silver ; 
hence results a, formation^ of Gliloride of Silver in a fine 
state of division, with an excess of Nitrate of Silver, since 
the Silver ba th is applied the salting solution, and is 
made purposely of a greater strength. 

lUustratire lEa'pcrime-iit No. I . — Place n square of sen- 
sitive paper (prepared according to the directions given in 
the Second Part of the work) in the direct rays of the sun, 
and observe the gradual process of darkening which takes 
place ; the surface jmsses through a variety of changes in 
colour until it becomes of a deep clioeolate-brown. If the 
Light is tolerably intense, the brown shades are probably 
reached in from three to five minutes ; but the sensibility 
of the paper, and also the nature of the tints, will vary 
much with the character of the organic matter present. 

JElxporiment No. J/;—- Lay a device cut from black paper 
upon a sheet of sensitive paper, and compress the two to- 
gether by means of a sheet of glass. After a proper lengtli 
of exposure the figure will be exactly copied with the tint 
reversed : the black paper protecting the sensitive Cldorida 
beneath, produces a white figure upon a dark ground. 

JExjienment No, III . — ^Itepcat the last experiment, sub- 
stituting a piece of lace or gauzo-wire for the paper device. 
This is intended to show the minuteness withwhioh objects 
can be copied, since the smallest filament will be distinctly 
: represented. ^ 

NTperiment No. IV , — Take an engi-aving in which the 
contrast of light and shade is tolerably well marked, and 
having laid it closely in coutaot with the sensitive paper, 
expose as before. This expeidment shows that the surface 
darkens in. degrees proportionate to the intensity of the 
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ligkt, so -that the half shadows of the engraring are ac- 
curately maintained, and a xdcasing gradation of tone pro- 
duced. 

In the darkening of rholographic papers, the action of 
the light is ijuito superficial, and althougli the black colour 
may be intense, yet the amount of reduced Silver which 
forms it is so small that it cannot bo couTenleatly estima- 
ted by chemical reagents. Tliis is well shown by the re- 
sults of an analysis performed by the Author, in wliich the 
total weight of Silver obtained from a blackened sheet 
measuring nearly 2Ji by IB inches amounted to less than 
half a gt'am. It becomes therefore of great importance in 
preparing sensitive paper to attend to the condition of the 
surface layer of particles, the action rarelj' estonding to 
those beneath. The Use of Albumen, Gelatine, etc,, wliich 
will be explained in the eighth Chapter, baS reference to 
this amongst other advantages, and secures a better and 
more sharply defined print. 

THE NATUUE or THE CHEMICAL CnANUE-S MODUCED 
BV LIOUT TJEON COMPOUNDS OF SILTEll. 

Action of Light upon ChlarkU of Silver.— -'LiAi may be studied 
by suspending pure Cldorido of Silver in distilled water, and ox- 
p'oabig it to the aim’s rays for several days. When the process 
of darkening bus proeeeded to some extent, the supernatant 
liquid will be found to eontain free Ohlorine, or, in place ' of it, 
Ifgdrochliirio Aeid (HCl) and an Oxide of Ohlorine (QIO), both 
■r ot wbioh are. products of a subsequent action of the evolved Ohlo- 
rino upon the water. 

The Inmihous rays appear to loosen tho aflluity of the: elements 
Ohlorine and Silroi' for each other ; hence a portion of Olilormti 
is separated, arid the white Protochlorido is converted into a violet 
Aiehlorido of Silver, If an atom of ISitrato of Silver bo present, 
the liberated Cldorine unites with it, displacing ISfitrio Aoid, and 
forming again Ohloiido of Silver whieli is decomposed in its turn. 

■ The excess of- Kitvate of Silver thus augmonta the darkening of 
Chloride of Silver, by rendering the chain of cbcmical affinities 
more complete, and preventing an accumulation of Olilorine m 
llio liquid-. 
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The violet-coloured compound, the prodnetiof the dartpning 
iiction of light, baa been spohen of by some writers ns a mixture 
of Chloride of Silver and Metallic Silver, but the fact that white 
t'hloride of Silver will darheu in tho sun’s rays, evou when covered 
with strong Nitric Acid, aiJpears to indicate tliat a Subchlorido 
. of Silver, is formed. ^ 

The properties of this Subobloride are as follows : — It is very 
li ttle aifected by Nitric Acid, but quickly acted on by those bodies . 
w-hicii I’liotograpUors employ as fixing agents, via. Amraouin, 
Hyposulphite of Soda, and Cyanide of Potassium ; the greater. : 
part being dissolved by the fixing agent, and a minute portion of 
Metallio Silver remaining insoluble.' : - ■ . 

Chemical Changes on Organic Salts of Silver. — White Al- 
buminate of Silver is soluble in Ammonia, and also in Hyposul- 
phite of Sodaj but after having been reddened by exposure to 
light, very little effect is produced upon it by those fixing agents. 
Helatino saturated with Nitrate of Silver and exposed to light, 
loses its oharaotaristio property of dissolving in hot water, but 
when treated with boiling solution of Potash, it is taken up, 
.forming a olear liquid of a bloocl-i’od colour. 

Prom these facts and others not mentioned, we infer that in the 
action of light upon Organic Salts of Silver, the Oxide of Silver 
loses oxygen and sinks to tlio state of a Suboxicle just as Chloride 
of Silver parts with a portion of chlorine when exposed to light 
and heeomes a Suhchloride. The qvganio body absorbs the 
liberated oxygen, and the products arc left in combination with 
each other. .The present state of our knowledge: will not tdlow 
of more than a general indiciitiou of the nature of tlieso ohimges j 
: . no exact fonnulm can bo given. 

lHattirs of the Slaclcenmg of Fholographic Papers. — ^In this 
case both Chloride of Silver and Nitrate of Silver aropiresent, 
supported by an organio hasis. To ascertain the nature of the 
darkening action of light upon a surface of this kind, it is hotter to 
spread the Chloride upon a glass iilato, and to make two experi- 
ments, adding organic matter in one, and omitting it in tlieotlicr. 
Chloride of Silver does not readily adhere to glass unless the sur- 
face of the glass be finely ground, and even then very careful mani- 
pulation: is reqnu'edi ; A move simple plan is to employ Collodion 
as a vebiclo for tho Chloride, and lliis we may do with impunity, 
since it is known that Pyroxylinc, the basis of Collodion, has com- 
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parativoly little effect upon the Salts of Silvia-, and beliaves tn- 
wavdlB them almost in the manner of, an inert substance, suclv as 
glass 01- poi-eelain. Having thm-efore talcon a sample of ordiimrj 
, Colloclionj dissolve in each ounce seven grains of Ghlorido of Zinc s 
- then coat two glass plategin the usual way, allowthem to become 
quite dry, and immerse in a Nitrate bath. Hear one of tlie plates 
on end to drnin,:but wash the other with watei-j and pom- over it a 
: little diluted Albumen, afterwards drying a second time, and reclip- 
ping in tbobatb. In tbeconrsa of alow hours, expose both to sun- 
light, Id will be found that the Chloride of jHilver upon Collodion 
alone, darkens to a violct-Vdue tint ; but that on Albumen and Col- 
lodion mixed, changes to a deep olive-brown. Now apply a clrop 
of Nitric Acid to the two plates ; the violet suhchloride will bo very 
little affected, but the brown image containing a suboxide will 
dissolve. Next .trcat tUe plateg withAminomai this -will dissolve 
the violet and produce no elToet upon the brown image. It is 
clear therefore, fi-om the action of these tests, that the presence 
of Albumen makes an important difi’erenee in the nature and 
properties of the image. , 

Nut in order to investigate the subject thoroughly, the darkened 
plates must be , examined after, as well as before treatment . with , 
a fixing agent, since a photographic picture cannot ho said to be 
completed until it has passed through the hath of Hyposulphite 
of Soda. We therefore prepare a fresh series of films of OMorido 
and Nitrate of Silver in the manner above described, viz, some on 
dry Collodion, and others upon Albumen, and having, by repeated 
treatment with fi-cslv Nitrate of Silver, and A long exposure to the > 
sun’s rays, obtained the maximum of darkening, we immerse them 
in solution of Hyposulphite of Soda, wash carefully, and dry, 
Gomparit^ the two sets, of . images after fixing, we find those on 
the Collodion, grey by reflected light, and pale slaty-blue by 
transmitted light. The images on the Albumen, on the other 
Ijand, are of a dark olive-brown by reflection, and almost abso- 
lutely opaque when examined by transmission. The following 
tests are then applied: — a, Meraurt/ 1 amalgamation with the 
OoUodion image, hut none with the Albumen, b. Cyanide of 
mo . notion on the grey and transparent imago, but 
gradual solution of the brown opaque image, c. Sidplmrelted 
JJj/dtogen water : darkens the image on Collodion, but gradually 
bleaches that on Albximen. d. Fermamjanate of Pofnsb, if in 


(lilutB solutioni scarcely acts on the slaty-blue image,' hut oxidizes 
the brown iinoge. • ’ - 

Puttiiig these facts togotliari U'e say, that photograplis formed 
on i>uvi! Ghloride and Ifitmto of Silver consist of a Subchlorida 
of Silver belbre fixing with Hyposulphite of -Soda, and of Mflr 
tiiUiC Silver after fixing. In prantieo, however, it is found impos- 
sible to prodiifio a picture on pure Chloride of 'Silver, tlieimaga 
heiug altogether too faintj and laoWng depth of colour by reflected 
light. When AHumien, Q-elatinc, or analogous substances are. jirCT , : 
sent the image contains' Snboxide of .Silver .combined with or- 
ganic: matter i and this combination ia not entirely destroyed in 
the prooess of fl.xiug, for althougl) botli Subchlorido and Suboxide 
of Silver arc instantly decomposed by fixing agents, yet the latter 
does not appear to bo so when united ■with Albumen. 

Ifoe aotw^ of tests upon the organic image ■will vary with the 
length of time the plates have been exposed to light. The more 
, , hrtenso the blackening, the less evident is the action of solvents,, 
such as the Cyanide of Potassium, eto. Honecs the half-tones Of 
; a IPhotographio pioturs often dissolvo in fixing, whilst tho full 
shadows remain. Hnstable Salts of Gold, on the other hand, 
when applied to nn image on paper, deposit the metal more readily 
on those parts which have hem completely blackened, and less so 
upon the lighter shades. Again, if Photographic papers bo pre- 
pared with two difterent kinds of organic matter, ns, for example, 
with Iceland moss in one - case and Albumen in another, the 
images obtained ivill not exactly eon’cspond in properties. And 
• if, in a third experiment, the paper bo rendered sensitive upon a 
solution of Oxide of Silver in place of Nitrate of Silver, tho re-ac- 
tion with tests will again be dilTerent. Therefore, although the 
Photograph contains both organic matter and Silver, no certain 
formula can he given for its oomposition. 

Tho consideration of the efleets of organic matter in modifying 
tho properties of the image will be resumed in tho Chapter treat- 
, iug of photograpliio printing.' 
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ON THE BEVELOMENT OE AN TNVISIBEE IMAGE EX 
MEANS OE A IlEBECINO- AGENT. 

It lias beou sliown ia tbe previous Chaiiter that the ma- 
jority of the Salts of Silver, both organic and inorganic, 
are darkened in colour on exposure to light, and, by the 
loss of Oxj’gen, Chlorine, etc., become reduced to the con- 
dition of Saftsalts. 

Many of the same compounds are also susceptible of a 
change under the influence of light, which is even more 
remarkable. This change takes place after a comparatively 
short exposure,' and does not afiect the appearance of the 
sensitive layer. The impression, however, although in- 
visible at first, is brought out by treating the plate with 
certain chemical agents which are without effect on the 
original unchanged salt. 

Krperiments illuslrating the Fm'ination of an Invisible 
Image . — Take a sheet of sensitive paper, prepared with 
Iodide of Silver by the method given in the third Chapter 
of Part 11., and having divided it into two parts, expose 
one of them to the luminous rays for a few seconds, 
visible deeomposition takes iflace, but on removing the 
pieces to a room dimly illuminated, and brushing with a 
solution of Gallic Aoid, a manifest ditt'erence will be ob- 
served ; the one being unaffeclod, whilst the other darkens 
gradually until it becomes black. 

Experiment 11 . — A prepared sheet is shielded in certain 
XJarts by an opai^ue sabstance, and tlien after the requisite 
exposure, which is easily ascertained by a few trials, treated 
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^ ' witli the Gallic Acid as heforo ; ia tins case the protected 
part remains wliite, whilst the other darkens to a greater ■ 
or leas extent. In the same way, copies of leaves, engra- 
' vings, etc., may be made, very correct in the shading and 

much resembling those produced by the prolonged action 
of light alone upon the Chloride of Silver. !, 

i A great economy of time is effected by employing a sub- 

' stance like Gallic Acid to devselajie or bring out to view an 
invisible image, in preference to forming the picture by 
the direct action of light, unassisted by a developer. This !i 

is well .shown in the results of some experiments eon- : ;f 

ducted by M. Claudet in the Dagueri-eotype process : ho ( 

found that with a sensitive layer of Brora o-Iodide of Silver, I 

an intensity of light three thousand times greater was 
required if the use of a developer was omitted, and the 
exposure continued until the picture became visible upon. 

. the plate. 

To increase the sensitiveness of Photogi’aphic prepara- 
I tions is a point of great consequence ; and indeed, when 
j / the Gamera is used, from the low intensity of the luminous 
I image formed in that instrument, no other plan than the 
one above described would he practicable. Hence the ad- 
vancement, and indeed the very origin, of the Photographio 
Art, may ho dated from the first discovery of a process for 
. . . bringing out to view an invisible image by means of a re- 
dneing agent. 

The present Chapter is divided into two Sections ! — first, 
the properties of the substances usually employed iii redu- 

I cing the Salts of Silver, with their mode of action ; and se- 
cond, the formation and development of tlie invisible image. 

SECTION I. 

Tfe various Substances employed as Seducing Agents. 

The most important of the developers arc ns follow.s : — 

Gallic Acid, PyrogaUic Acid, and tlie Protosalts of Iron. 

OALLIC AND PTHOGALLIO ACIDS. 

a. OalUc Acid.— Gallic icid is obtained from Ocdl 
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WiUs, wbiqh are peculiar cxerescenecs form eel upon the 
Iminchos and. alioots of the Qucrcus hifccluviu by the 
punctiu'e of a species of insect. The best kind is im- 
ported -from- Turkey, and. sold; in ' commerce as Aleppo ; 
Galls. GaU Nuts do not contain Gallic Acid ready formed, 
but an analogous chemical principle termed Tannic Add, 
well known for its astringent properties and eniploymout 
in the process of tanning raw hides. 

Gallic Acid is produced by the deooniposHioii and o,ri- 
of Tannic Acid when powdei’ed galls are exposed 
for a long time in a moist state to the action of the air. 
By boiling the mass with water a.nd filtering whilst hot, 

, the acid is extracted, and, being sparingly soluble in cold 
water, ci'ystallises on cooling. 

Gallic Acid occurs in the form of long silky needles, 
soluble in 100 parts of cold and 3 of boiling water; they 
are also readily soluble in Alcohol, but sparingly in Etbor. 
The aqueous solution becomes mouldy on keeping, to ob- 
viate w'hich the addition of a lump of Camphor or a drop 
or two of Oil of Cloves is recommended. 

Gallic Acid is a feeble acid, scarcely reddening litmus ; 
it forms salts with tho alkaline and earthy bases, such as 
Potasb, Lima, etc., but not with the oxides of the noble 
metals, 'When added to Oxide of Silver the metallic ele- 
ment is separated and the Oxygen absorbed. 

h, jPp'ogalUc Aekl.--T\xQ tavm pp’o prefixed to Gallic . 
Acid implies that the new substance is obtained by the 
action of heat upon that body. At a temperature of about 
410° Fahr., Gallic Acid is decomposed, and a white subli- 
mate forms, which condenses in lamellar crystals ; this is 
Byrogallic Acid. < ^ 

Pyrogallie Acid is Very soluble in cold water, and in Al- 
cohol and Ether ; the solution decomposes and hecoraes 
brown by exposure to the mr. It gives a, n indigo-blue 
colour witli Protosulphato of Iron, which changes to dark 
green if any Persulphate be present. 

Although termed an acid, this substance is strictly neu- 
tral! it does not redden litmus-p.iper, and forms no salts. 
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It lias aa affinity for Osysen, which is greatly augmented 
(>3^ the presence of an alkali; a mixture. of this kind 
made by adding Liquor Potassaj to Pyrogallic Acid, may 
eonveniontly be employed for absorbing tho Oxygen con- 
tainedin atnio.spherio air, n . . 

Commercial PyrogiJUc Acid is often contaminated with 
empyreuinatie oil, and also with a black insoluble sub- 
stance known as MeUigitUic Acid, formed when the heat 
is raised above the proper temperature in the process of 
manufacture. • . 


The combinations of Iron with Oxygen are somewhat 
numerous. There are two distinct O.vitlos which form 
Salts, viz. the Protoxide of Iron, containing an atom of 
Oxygen to one of metal ; and the Peroxide, with an atom 
; : ' and a half of Oxygen to one of metal. As /ialf atoms, 

however, are not allowed in chemical language, it is usual 
I to say that the Peroxide of Irou contains three equivalents 

j of O.xygon to two of metallic Iron. 

E.xpressed in symbols, the composition is as follows j — 
Protoxide of Iron, FeO. 
l^eroxide of Iron, FojOj 

The Proto- and Persalts of Iron do not resemble each 
I , : ■ other in their physical and chemical proxjerties. The for- 

; ; mer ai^e usually of an ai)ple-gveen colour, and the aqueous 
solutions almost colourless, if not highly concentrated. 
The latter, on the other hand, are dark, and give a yellow 
or even blood-red solution. 

I The following experiment will servo to illustrate the 

properties of both classes of salts : — Take a crystal of Pro- 
tosulxffiato of Iron, and, having reduced it to powder, pour 
a little nitric Acid upon it in a test-tube. On the aiipli- 
cation of heat, abundance of fumes will be given off, an 
a red solution obtained. The Nitric Acid in this reaction 
imparts Oxygen, and converts tho Pro^srdphate entirely 
into a Pf /'Sulphate of Iron. It is this feature, viz, the 
tendency to absorb Oxygen, and to pass into the state of 
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Pfirsalts, wHck makes tlxe ProtoaaUs of Iron useful in 
Photography, 

Thore ahe two Protosalts of Iron commonly employed 
by Photographers : the Protosulphate and the Protonitrate 
of Iron. 't 

a. ProtoxuVplinle of Iron. — This salt, often lermecl Onji- 
, ferasi or &reen. Wtit'iol, is an abundant substance, and 

used for a variety of purposes in the arts. Oomraercial ' 
Sulphate of Iron, however, being prepared on a large sfnle, 
reqixlres recrystallization to render it suffioieutly pure for 
Photographic purposes. 

Pure Sulphate of Iron occurs in the form of large trans- 
parent, prismatic crystals, of a dedicate green colour ; by 
exposure to the air they gradually absorb Oxygon and be- 
: come rusty on the surface. Solution of Sulphate of Iron, ' 
colourless at first, afterwards changes to a rod tint, and 
deposits a bi*own powder; this powder is a Persul- 
phate of Iron, that iC, a Persulphate containing an excess 
of the oxide or hase. By the addition of Sulphurio or 
Acetic Acid to the solution, the formation of a deposit is 
prevented, the broxvn powder being soluble in aeid liquids. 

The Crystals of Sulphate of Iron include a large quan- 
tity of water of crystallization, a part of which they lose 
by exposure to dxy air. By a higher temperature, the 
salt may be rendered perfectly anAijdrotis, 'm which state • 
it forms a white powder. 

b. Protonitrate of Iron. — This saltis prepared by double 
decomposition between Hitraie of Baryta or Lead and 
Protosulphato of Iron. It is an xinstahle substance; and 
crystallizes with great difficulty; its aqueous solution is 
piilo green at first, but very prone to decomposition, even 
more so tlian the corresponding Sulphate of Iron. 


Development is essentially a process of reduction, or, in 
other words, of deostithtion. If wo take a certain metal, 
wo may, by means of Nitric Aeid, impart Oxygen to it, so 
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that it becomes first an Oxide, and afterwards, by solution 
’ . of tlie Oxide in ibc excess of acid, a salt. When this salt 
is formed, hy a series of cbomical operations the reverse of 
tire former it may be deprived of all its Oxygen, and the 
' metallic element again isolated, . 

The degree of facility with wliiob oxidation as well as 
reduetion is performed, depends upon the affinity for Oxy- 
gen which the particnlar metal under treatment possesses. 
In this respect there is considerable difference, as may be 
shown by a reference to the two well-knowm metals, Ii-on 
.and GobL The first becomes speedily tarnished and co- 
vered wiih rust, whilst the other remains bright oven in 
the fire. It is indeed possible, by a careful process, to 
form Oxide of Gold ; but it retains its Oxygen so loosely 
that the mere application of heat is aiillicieut to di'ivo it 
off, and leave the metal in a pure state. 

SUvor, Gold, and Platinum all belong to the class of nolle 
metals, having the least affinity for Oxygon. Their Oxides 
i t I are therefore unstable, and any body tending strongly to 

* absorb Oxygen will reduce them to the metallic state. 

I Observe, therefore, that the substances employed by the 

' Photographer to assist the action of light, and to deve- 

lope the picture, act hy removing Oxygen. The Sensitive 
sm'faee is thus reduced, more or less completely, in the parts 
touched by light, and an opaque deposit results which 
the image.*, , ' “ v 

liaduction of Oxide of /Silver. — To illustrate this con- 
veniently, the Oxide of Silver should be in a state of so- 
lution ! water dissolves Oxide of Silver very sparingly, but 
i it is freely soluble in Ammonia, forming the liquid known 

' as Ammnmo-iSfiiratc of Silver. If, fhoreforo, a little of 

the Ammoiiio-Nitrate of Silver be placed in a test-tube, 
and solution of Sulpbiite of Iron be added to it, immedi- 
ately it becomes discoloured, and a deposit settles to the 
vv'.'bottOm. 

I * Th('So remarka do not apply to tlioviipour of Jloro'ify employed ns a 

I developing agent in the Daguerreotype. The ehemiatry of that ptoocaa vrill 

Jib bo ostplamod in a separate Chapter, ■ 


This deposit is metallic Sdrcr, produced by the rodu- 
cing; agent appropriating to itself the Oxygon previously 
combined with the metal. As metallic Silver does not 
dissolve in Ammonia, the liquid becomes turbid, and the 
metal subsides in the form of a bulky precipitate. 

'Re&'Uvtion of the Salts of Silver , — Salts of Silver so]uI)1b 
in water, are reduced by developing figents in the same man- 
ner as O-xido of Silver, but more aloivly. The presence of 
an acid united with the base is a hindrance to the process, 
and tends , to keep the oxide in solution, especially when 
that acid is powerful in its atlinities. Q'o illustrate the 
effect of the acid constituent of the salt in retarding reduo- 
tion, take two test-tubes, the one containing Ammonio-Ni- 
trate, and the other ordinary Nitrate of Silver— a single 
drop of solution of Sulphate of Iron added to each will 
indicate an evident difference in the rapidity of decompo- 
sition. 

The following simple diagram may assist the eompre- 
hension of tire change:— 



The symbol Ag represents Silver, NOj Nitric Acid, and 
O, Oxygen. Observe that the molecules Ag and O sepa- 
rate, the latter passing to the reducing agent ; the N O^ is 
also liberated, and may either remain in the liquid in a 
free state, or be dc-oxidized by the developer. 

There are some metallic salts, such for instance as the 
Chlorides and Iodides, which do not contain Oxygon ; but 
tbeso admit of reduction by developing agents, if water be 
present. To illustrate this, take a solution of Chloride of 
Gold, and add to, it a little Sulphate of Iron. A yellow 
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deposit of metallic! Gold soon forms, and tlie supernatant 
licluid is found, l>y testing, to be acid from free Hydro- 
ehlorio Acid. Tbe following simple diagram, in wbich 
however the numhci' of the atoms concerned is omitted, 
. may. explain this reaction. 



liilpliato of Iron. 


In the above diagram the symbol Au represents Gold, 
Cl Chlorine, H Hydrogen, and O Oxygon. An atom of 
water is decomposed, the Hydrogen combining with the 
Chlorine to form Hydrochloric Acid (HCl), and the Oxy- 
gen passing to the reducing agent as before. 

Hence there would he no theoretical difficulty in sup- 
posing a reduction of Iodide of Silver, if we associated 
with it an atom of water to furnish the Oxygon. We shall 
presently see however that pure Iodide of Silver is unaf- 
fected by a reducing agent, and that the compound which 
' bkelcens on the apxilioation of the Pyrogallic Acid is an 
Iodide with excess of Kitrato of Silver (p. 40). 

Presence of Free Acids, etc., in Deuelopment . — Acids 
exercise a retarding effect upon the reduction of salts of 
Silver by the developing agents, and especially those acids 
which, lilie JSfitric Acid, possess oxidizing and solvent Jiro- 
perties upon metals. Solution of Pyrogaliio Acid mixed 
with Hitrate of Silver produces a deposit immediately i but 
if a little Acetic Acid he lu-evionsly added, the precipitation 
is more gradiuil, and when both solutions are strongly 
acidified with ISitric Acid, it is for a time suspendod. On 
the other hand, tdkaline liquids, as before shown, produce 
an oijposite’ effect, and favour quick reduction. 
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Comparaiive SirengtA ofrediwinr/ Agents . — Sulphate of 
Iron acts with, rapidity. Hitrato of Iron and Gallic Acid 
are both feeble reducing agents. Pyrogsillic Acid is 
strongen a smaller quantity suffleing to produce the ef- 
fect. Oil of Cloves, Grape Sugar, Aldehyde, Honey, etc., 
are capable of reducing Salts of Silver, but they act too 
slovrly to be employed with advantage in Photography. 

JEJfeot qf lleduction of tlie Oxides of noble 

metals prooeeda more rapidly in proportion as the tempe- 
rature. vises. Ill cold weather it will be found that the de- 
, volopment is slower than usual, and: that greater strength 
of the reducing agent and more free Nitrate of Silver is 
required to produce the efiect. The action of Sulphate of 
Iron, however, is considered to be less affected by depres- 
sion of temperature than that of Pyrogallio Acid. 

On the other hand, if the heat of the atmo.sphere be 
excessive, the tendency to rapid reduction will bo greatly 
increased, the solutions decomposing each other almost im- 
mediately on mixing. In this case the remedy will be to 
use Acetic Acid //•rely, or in place of it Citric Acid, which, 
as a retarding agent, is at least twenty times stronger than 
Aoetio Acid. 

Varieties of Colour in deposited Silver . — The precipitate 
of metallic Silver obtained by the action of reducing agents 
upon the Nitrate, varies much in colour and in general ap- 
peai-anee. If Gallic or Pyi’ogallio Acid be employed, it is 
a black powder ; w'hilst the Salts of Iron, and especially 
the same with free Nitric Acid added, produce a sparkling 
precqutato, fesembling what is termed frosted silver. 
Grape Sugar and many of tho essential oils, siicli ns Oil of 
Cloves, etc,, separate the metal from Ammonio-Nitrate of 
Silver in the form of a brilliant mirror film, and are often 
employed in silvering glass. 

In romai'king upon these pecuUarities in the molecidar 
condition of precipitated Silver, it should be observed that 
the appearance of a metal whilst in mass is no indication of 
its colour when in the state of fine powder. Platinum and 
Iron, both bright nietals,'and susceptible of a high polish. 
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orp dull anil intensely Hack when in a fme state of divi- 
sion ; Goklis of a purple or yellowish brown ; Mercury a 
dirty grey. 

SECTIOIT 11. 

Tho Foi'iiiation nnd Develojimenl of ihe ItUtent Image. 

li wa.s shown in the second Chapter that the continued 
notion of udiite light upon eertain of the Salts of Silver re- 
sulted in the ai-paration of elements like Chlorine and Oxy- 
gen and the partial reduction of tlie compound. Wo have 
seen in this Chapter that bodies possessing affinity for 
Oxygen, sucli as Sulphato of Iron and Pyrogallio Acid, 
produce a similar cfFeet; acting in some cases with great 
energy and precipitating metallic Silver iu a pure state. 

In. forming an extemporaneous theory on the production 
of the Photographic image by development, it would there- 
fore bo natural to suppose that the process consisted iu 
commencing a reducing action upon the sensitive surface 
by means of the luminous imago of the Camera, and after- 
wards completing or carrying on the same by the applica- 
tion of the developing solution. We may remark how'- 
ever that tliis hypothesis is not the one most strongly sup- 
ported by facts, and that it will certainly lead us astray if too 
far pressed. The idea of the luminous image in the Camera 
originating a chemical ehauge, and tho reducing agent 
carrying on that change to its completion, might lead to 
the inference that the two agencies were exactly similar in 
their mode of o])oration, and that the one could be substi- 
tuted for the other : that when for instance the exposure in 
the Camera had been very brief the defect would be re- 
medied by prolonging the_ development. Sucli a notion 
is quite erroneous. A definite time is ocenpied in tho for- 
mation of the invisible image, which oannot be shortened 
or extended beyond its proper limits with impunity. So 
for from the action of the developing solution being facili- 
tated when the plate has been left hi the Camera for an 
unusually long time, it is often retarded thereby; and on 


the other haail, Tiiilcas the exposure he suffieiont, it will be 
iu vain to expect to produce a picture by strouglheuiug (he 
reducing agent or keeping it upon the plate for a longer 
time. Thus we see that “ the invisible image ” has a real 
existence, and that its formation by the solar ray is a pho- 
noraenon quite distinct from any after-process of devolop- 
mont. .. 

HYroi'imsis ON the nattjue or the invisieee Tii.roE. 

When a sensitive film containing a Salt of Silver is ex- 
posed in the Camera, and receives a latent impression ca- 
pable of subsequent development, an inquiry arises as to 
the exact condition of the filra-partieles on nbich the light 
has acted. The most careful inspection, even with the aid 
of a microscope, fails to detect any difference between the 
exposed and non-exposed portions of the plate. Chemical 
solvents likewise act in the same manner both before and 
after tho insolation, thus showing that there is no actual 
separation of tlie elements of tho film, analogous to the 
elimination of Chlorine from Chloride of Silver by the pro- 
longed action of the sun’s rays. 

The formation of the invisible image is universally al- 
lowed to be a molecular and not a chemical change. Tho 
following diagrams will assist mechanically in conveying 
an idea of what we mean by a molecular chango.. 


Tig. 1. Tig. S, 



Let fig. 1 represent the Iodide of Silvor in its normal 
stale, and fig. S’ tho same Iodide after its impression in the 
Camera. The chemical ooniposition has not been cliangcd, 
for . supposing one of the circles to represent Iodine and 
die other Silver, we have in both figures a single atom of 
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eacli. Tlie avraDfrcincnt of the constituent atoms however 
lias been siiodiflcd in. tiie second figure, where they are so 
placed as to touch each other only at the edges. Let it he 
liorne in iiiiutl tlial this representation is purely hypothe- 
licah oh.scrve certain dificj’euces ill the properties 

of the Iodide after its insolation, and suppose them to 
indicate corresponding differences in molecular arrange- 
iiu'ut ; hut We cannot spcalr with certainty, since the ulti- 
mate arums of bodies are too minute to come witliiii the 
jtange of dur observation. ■ 

lYe now proceed to examine further the tangihle difle- 
rctices hetween the inipro.ssod and the non-iniprcsscd atom 
of Iodide of Silver. If the two be exposed for a short 
time over Mercury slightly warmed, the metallic vapour 
will condense upon the former, hut not upon the latter ; 
and in : this way the latent picture is made visible in the 
Daguerreotype process. So again if Nitrate of Silver pre- 
viously inixecl with a reducing agent be applied to the- 
.same two atoms, it will be seen that the impressed or mo- 
dified Iodide Imsteus the decomposition of the mixture, 
whereas the Iodide prepared in total darkness exercises no 
such efl’eot. "Wo have indeed learnt from the observations 
In the last Section that reducing agents themselves; decom- 
pose Kitmte of Silver, aud throw down the metal in n 
pure forifl. This reduction however is usually slow and 
gradual, and when a little free acid, such as Nitric or Acetic 
Acid, is added, the mixture remains perfectly clear for a 
period of flvo minutes or longer. Prepare therefore such 
a rnixturo with the proportions con-ectly adjusted, and 
i drop into it two particles, one of the ordinary and the 

other of the impressed iodide of Silver ; when it will he 
found that the first remaina yellow, but that the second 
immediately becomes black and is incrustod with Metallic 
Silver. ■ 

There arc other and more familiar instances of the sur- 
faces of bodies undergoing a molecular change, not to be 
dfltoeted by tlio eye, but yet altering their meehanioal pro- 
perties. If foi* example we place lumps of Camphor in a 
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lai'ge Taottle or glol)e of .glass opposite to a window, we find 
that a portion of the Camphor evaporates and condenses 
in tlie form of glittering ol^stals ou the side of the bottle 
exposed to the light, . The action of the light appears to 
modify the smTaeo of the glass in some unexplained mau- 
nei’, so that it oflbrs an attraction to the crystals. The 
molecular disturbance however, whatever he its nature, is 
merely temporary, since if the position, of the bottle be 
changed, the crystals will evaporate from the side darkened, 
and pass across to that which faces the light. 

Another experiment, equally instructive, may be con- 
ducted as follows: — Take a clean glass vessel, and having 
poured into it a strong aqueous solution of Chloride of 
Potassium, add a little Tavtarie Acid, and stir briskly 
with a glass rod. In a few moments the parts of the glass 
toiiehed by the . rod will be marked by a lino of minute 
crystals. In this case there is a disposition in the liquid 
to crystallize ; hut the scratched state cf the glass, where 
the rod has touched it, facilitates the change, and deter- 
mines the point , at which the crystallization shall oom- 
Eienoe. The deposit is adherent and is not removed by 
emptying the capsule of its contents and washing it out 
with alcohol: warm watet, however, dissolves the crystals 
of Bitartrato, and the surface of the glass is then found in- 
tact ; the scratched condition, as we have termed it, being 
temporary and quite invisible. 

One additional iUustratibn of molecular in contradistinc- 
tion to chemical change will sulEcc. When an engraving 
which has been framed and suspended for a length of time 
is taken down to be cleaned, it will sometimes happen that 
the glass, however carefully polislied by rubbing, will ex- 
hibit the outlines of the picture when breathed on. The 
breath settles in certain parts and not in others, in conao- 
quenee of variations in the surface condition. When the 
glass is put aside, the invisible image gradually vanishes, 
and the molecules return to their original state. 

Glranting, therefore, that a ray of white light in acting 
on Iodide of Silver, so modifies it that it acquires the pro- 
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perty of accolerating chemical change in the roisture known 
to I’liolographers as the developing agent, we observe in 
flic next place, that it is not necessary to suppose that 
the invisible modification is permanent, or that the parti- 
clc.s of the Iodide, once disturbed, cannot afterwards bo 
restored to tlicir normal state. On the contrary, there are 
facts wliich prove that the invisible image may completely 
fliaapjieat', leaving the plate in a condition to receive a 
second impression in the camera. , - . . , . 

LMofihaiiical diagrams may here he again employed j and 
tlioir use will he free from objootion, if it bo understood 
that they arc meant only to assist in fixing facts upon 
the mind of the reader, and like a system of artificial 
memory, may he hud aside when this important object has 
been accomplished. 


In the first figure we see two ovals, slightly different in 
size, and turning on a common centre ; in (a) their long 
diameters coi-respond, but in (i) they cross each other, 
whilst in (c) they are made to coincide once more by a fur- 
ther action of the samo force. In fig. 2 we have the more 
lamiliar illustration of waves : first an elevation, then' a 
corresponding depression. Now in the photographic pro- 
cess we find that the invisible ofiPect of the light rises gi-a- 
dually to a certain pitch of intensity, but beyond that it 
appears to descend as it wore on the other side : hence 
the particle of Iodide of Silver first acquires the property 
of blackening the developer, but loses it again if left too 
long in the Camera. 


THE DETELOPMESTT OF THE INVISIBLE IMAGE. 


The amatolu' commencing the study of Photography 
will probably form an jnoorreet idea of the real nature of 
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a developing agent. Being in the habit of applying to the 
surface of the wet Collodion a solution of Pyrogallie Acid 
or of Sulphate of Iron, he terms these compounds “ the 
developers," and forgets that a floating layer of solution of 
Nitrate of Silver is also present, derived from tlie bath. 
To impress upon the mind tlie faet that the developer is 
not the simple reducing ggont, but the same nvxed with 
Nitrate of Silver^ let the following e.vperimont be made. 
Coat a plato with Iodized Collodion, pass it through the 
Nitrate Bath, and wash it carefulh' back and front with 
distilled water, Now expose for an instant to diffused, 
daylight, and apply the Byrogallic Acid : the plate will 
remain perfectly clear and transparent. The invisible im- 
pression however is .truly present, and the insolaied Io- 
dide is ready to play its part, but no blackening iakes place, 
because the reducing agent has nothing to act upon. Let 
the Pyrogallio Acid therefore bo poured back iato a mea- 
sure containing a few drops of solution of Nitrate of Silver 
and applied a second time to the plate, when ihe film W'ill 
begin to darken and continue to do so until it is quite 
opaque. 

Tlie eecond stage of ike development . — This consists in 
strengthening the image first formed, by an additional de- 
posit of Silver. Take a sensitive Collodion plate, and 
having impressed an invisible image upon it by a proper 
exposure in the Camera, remove it to the dark room, and 
pour over it solution of Pyrogallio Acid. When the pic- 
ture has fully appeared, stop ihe action by washing the 
plate with water. An eifamination of the image at this 
stage will show that it is perfect in the details, but pale 
and translucent. Now take the plate and treat it with 
Pyrogallic Acid to which fresh JSlitrate of Silver has been 
added ; iitmiediately tho picture will hecoifle much blacker, 
and will continue to darken, even' to complete opacity, if 
the supply of Nitrate h® kept up. The same result may 
he obtained after the ■ Iodide of Silver has been removed 
from the plato fey Hyposulphite of Soda or Cyanide of 
Potassium ; and in such a case it is evident that the addi- 


tioiiiil (li'posit upon (lie imago must be proflueed from tbe 
JiCitrale of Silrer uml not from the Iodide of Silver. Ob- 
servo also, tlmt tlii.s additional deposit onXy wfOn the 
■ imane. oxlii biting no affinity for tho unaltered Iodide upon 
the purl of tho plate corresponding to the shadows of the 
iiietnre. but altaohing itself in profcrenco to those parts 
already blaclcened by the developer. 

The second stage of the developraent, in which a feeble 
image is ntrengtheiied and rendered more opaque, is a pro- 
cess bearing a close resemblance to tjlie growth of a crystal 
in a saturated liquid, by aggregation of fresh particles ; and 
after the picture has reached its ful| density, a series of 
elevations may often be seen upon tho plate, corresponding 
to the linos of the image. ^ v ■ ■ 


Tho theory of the formation and development of the 
latent image given in the pireceding pages was not origi- 
nated by the author of this work, nor can ho at present 
specify any one individual to whom it may be ascribed. 
Objections have been urged against it, and other hypo- 
theses adopted in preference, not only in this country but 
also in France. It has been said for instance that the 
process of photographic printing upon Chloride ef Silver 
involves a partial reduction of the Chloride by the action 
of light, and hence it is, reasonable to suppose that- the 
Iodide of Silver suffers reduction in the developing pro- 
cess. TVe must bear in mind however that there is a great 
difference in the intensity of the light to which tho sensi- 
tive surface is subjected in llie two cases mentioned, and 
not only so, but that the Iodide of Silver is more diffi- 
cult to reduce %n the Chloride. : In fact, aa we have 
already shown, the solar rpy has no effect in discolouring 
pure Iodide of Silver, although it quickly blackens pure 
Chloride of Silver. If the invisible image were simply 
a disturbance of ultimate particles, rendering their after- 
separation by the reducing agent more easy, we should ex- 
pect to find Chloride of Silver receiving the image of the 
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Camera is’ith greater rapidity than Iodide of iSilver. The 
contrary hoFover is the ease, and we arc probably within 
the marl;: in stating the sensitiveness of Iodide of Silver to 
bo ton times greater than that of Bromide and , sixty tiniGS 
greater than that of Obloride of Silver. 

Another argument inilllatiug strongly against the view 
often expressed that the latent image consists of Iodide of 
Silver reduced in inappreeiahlc quantities, or of Iodide 
of Silver with an increased tendency to reduction, is the 
fact before mentioned,, that the rapidity of the de\'elop- 
nient is not in proportion to. the length of tlie exposure in 
the Camera. On the ovor-expoaed sky of a landscape 
tlio Iodide will somotinres remain yellow and unchanged 
throughout the whole process, whilst the less exposed 
parts of the plate darken under the influence of the deve- 
loper. . 

The opponents of the views which we have given of 
the purely moleeulav character of the disturbanoe in the 
Camera base tbeir objections chiefly on phenomena ob- 
served in the practice of the dry Collodion processes. It 
is not unusual in such methods to obtain visible indica- 
tions of the picture upon the sm'faee of the film before the 
developer is applied ; and even where no such indications 
present themselves, there yet often exists a remarkable 
difference between the exposed and the non-e.xposed parts 
to which as yet we have not directed the reader’s atten- 
tion. Mr. Young, of Manchester, was the first to notice 
the pflienomcnon, and to show that if an e.xposed plate be 
immersed in solution of Hyposulphite of Soda until the 
yellow Iodide of Silver is dissolved, a picture will still 
appear on applying the usual developing mixture. The 
effect cannot be obtained on a wet Oqj,lodioii plate and 
only imperfectly on a plate preserved by honey, the best 
substance to exhibit it being Albumen. H'he Author has 
experimented with a view of accounting for a pbeno- 
menou so remarkable as the' development of an invisible 
image upon a plate previously cleared of its Iodide oi‘ iSil- 
ver, and the explanation winch he would suggest is as 
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i follows Pure Toclirle of Silver is molecularly modified 
liv die f'amcrii image, bul its jiropertios as regards tlio 
iirtiou of Ilyposulpliito of Sodii arc unafieeled tlioreby : 
upon a plate so coiisli tilted no image could be developed 
after fixing. Tlie sensitive surface of the Collodion plioto- 
graphor is never however an absolutely pime Iodide of 
f Jjilver, arid sometimes! very far fiom being so. It con* 

tains trarcs of an organic compound of Silver in the wet 
! tJollodion process, and more appreciable quantities of the 
siirne in the dry processes. Novi’-, with a compound film of 
this kind, it. may be supposed that whilst tho Iodide of 
; iSilver undergoes its peculiar change in the Camera, the 
organic combination of Silver likewise changes, hut in a 
ilifioront manner. Il'ithout altering in appeai’ance it gra- 
! dually loses its solubility in fixing agents, so that when 
the Hyposulpliite of Soda is applied its removal is not 
effeetod. Wo do not however perceive any picture upon 
the film, because the organic eombinations of Silver are 
transparent in thin layers, oven when they contain Iodide 
of Silver. An Albnmino-Iodide of Silver for instance may 
be prepared in clear and colourless ' lumps like the finest 
jelly, and it is not difficult to conceive that suqh a sub- 
stance may reiuain in an invisible condition upon Mr. 

. .■young’-s plates even after fixing. ■ 

If the above Hypothesis be correct, there exist two 
varieties of tlie invisible imago : first, that upon simple 
Iodide of Silver w'hich enables it to condense Mercury or 
Lo determine chemical change in the unstable developer ; 
secondly, the image upon Iodide of Silver placed in con- 
. tact with an organic, compound of Silver. In the latter 
case tlio movement of the particles of tho Iodide is sup- 
posed to he propagated to the otlier body, and changes arc 
thus originated, vi.siblo or latent, according to the dura- 
tion of the exposure, and the properties of the stiperadded 
aubstaaeo. Aji organic Salt of Silver contains in itself the 
, elements of its own reduction, and hence we are not sui- 
pri.scd to find a catalytic action oxorted upon it by the 
aotinioally e-xoited Iodide of Silver. . . ’ . 
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CAUSES wtricn aepect the sensitiveness or iodide 
OP siovEB. . : 

By tlia term sensitiveness we imdorstand a facility of 
receiving aa impression from a very feeble ray of light, or 
of receiving it quieldy from abrigbt ray, Tliia impression 
however need not be followed by a vigorous or intense 
development, in order to constitute sensitiveness. On the 
contrary, it often happens that ■ the most sensitive film 
yields a feeble pictui-e, and when the Iodide is so prepared 
ns to produce an opaque picture, then it i.s less sensitive, 
and requires to be exposed in the Cauioru for a longer time. 

It has already been staled that although Iodide of Sil- 
ver is less affected by direct sunlight than Bromide or 
Chloride of Silver, yet that it is more sensitive to the re- 
ception of the invisible image than eitlicr of those com- 
pounds. Placing Iodide of Silver therefore at the head 
of the list, we remark that, in the state in which it is used 
upon Collodion, itpossesses the highest degree of sensitive- 
ness when there is an excess of Nitrate of Silvers andif' 
the experiment be made of washing the plate carefully 
with distilled water so as to remove the free Nitrate, a 
longer exposure in the Camera will bo required, ffhe sen- 
sitiveness does not, howev*, increase uniformly with the 
amount of free Nitrate, and it has been found in the Col- 
lodion process that no advantage can bo gained by using 
a solution of Nitrate of Silver stronger than' . that usually 
recommended for the Bath. 

Strong acids, and especially oxidizing acids like Nitric 
Acid, greatly diminish the sensitiveness of Iodide of Sil- 
ver. Even a weak vegetable aeid, such as the Acetic, has 
a similar though less deeidod eflect, and if the Collodion 
film be rendered very aeid with Acetic Acid before its ex- 
posure in the Camera, it will be found impossible to take 
: .a picture rapidly, even .after strengthening the developer 
to the utmost limits. 

It has long been remarked that the use of bodies like 
Albumen, Gelatine, Gaseine, etc., which combine with Ox- 
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iilos of Silroi’, retavils tlio action of light upon lodiclo of 
Silvci’, an cl this is believed to bo one principal reason -nhy 
the C'ollodiim lijm is so sensitive, viz. because Pyimylino, 
the basis of Collodion, is a sub.stance peculiarly indittereut 
to the Suits of Silver, and exhibits very little tendency 
to (‘(unbiiio with tliem. Tlia Photographer often employs 
.lUniineu, but he floes so with a view of increasing the 
opacity of tlic image, and iiot for the purpose of adding 
to tlu! seusitiveuoss. 'Whilst discussing Mr. Yoiuig’s es- 
pfrirae)its vre iiavc distiuguishc'd between simpde Iodide 
of iSilvev and lodiclo with addition of organic compounds. 
The latter combination gives the wore vigorous picture, 
bvit the former is superior in sensitiveness. 

The great sensitiveness of Iodide of Silver on Collodion 
may also he due in a measure to mechanical causes. The 
loose state of coagulation in a Collodion film and the ex- 
quisitely fine state of division in which the particles are 
deposited must be favourable to molecular aud chemical 
change. It will be seen as we proceed that success in 
this lU’ocess depends very muck upon correctly balancing 
flic different solutions, in order that the lodiclo of Silver 
may be thrown down in a state favourable to penetration 
by the developer. 

Before passing to the next division of our subject, it may 
further he remarlced, that in any Photographic process in 
which an invisible image is produced, the time occupied 
in forming that image will vary more or less with tlie 
nature of the agent by which it is to be developed. Bodies 
like the Protosulphate of Iron, possessing a strong affinity 
for Oxygen, will throw' down Metallic Silver upon a sur- 
face of Iodide of Silver winch has not undergone a suffi- 
ciently decided modification in tlie Camera to be affected 
by a weaker developer like Gallic Acid. It is probable 
that the future of instantaneous Photography, lies iu the 
diseoveiy of a developer even move unstable than a mixture 
of Sulphate of Iron aud iSTitrate of Silver; for tho greater 
the: instability, the less the need of a previously disturbing 
&rc©:to:origjnate motion in the particles. ■ 
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The contrcrlling influence of tlie developer upon tlie eeu- 
Bitivenes's of ' Iodide of Silver, must be borne in mind in 
instituting comparisons between the Diigiu‘rreot3'po and 
tl\e Collodion process. The employment of Bi'ormne in 
conjunction with Iodine increases the sensitiveness of Ihc 
Daguerreotype, but we Lave no reason to suppose that 
such would be the case if the image were developed in 
a diiferent manner. The vapour of Mercury condenses 
more readily upon the insolatcd Sm«o-io(lide than upon 
the simple Iodide of Silver, but anotlmr vapour might 
condense less readily, and experiment is the only safe 
guide. 

Whilst upon this subject we also roniarlc that the Iodide 
of Silver formed in the manner described in the tenth 
Chapter on the Daguerreotype, ought not to be eompared 
photographically with Iodide of Silver thrown down from 
aqueous solutions. In the case of the metal plate there 
is a substratiun of lletallic Silver, and it is not certain 
that the composition of this Iodide corresponds to ; that, 
precipitated in the moist way. The action of light upon 
it certainly differs, for whereas the humid Iodide remains 
unaffeeted in the sun’s rays, the Iodide of the Daguerreo* 
t5'pist gradually becomes insoluble in solution of Bypo- 
sulphite of Soda. 

ILI,USTEATIOSS OP AByORMAI. BEVELOPMENT. 

The characteristics of the proper development of a 
latent imago are — that the action of the reducing agent 
should cause a blackening in the parts touched by light, 
but produce no effect upon those which have remained in 
shadow. In operating both on CoUodiou and paper, how- 
ever, wo find a liability to failure in this respect ; the film 
beginning, after the application of the developer, to chaugo 
in colour to a greater or less extent over the whole sur- ' 
face. ^ .'i.. 

Lotus see how the nbovo defect, known to the Photo- 
grapher as "fogging,” may be originated. Supposing 
the invisible image to be duly formed, it is yet necessary 
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for its oorrect development that a proper balance should 
be imvintained botweuii the constituents of the developer. 
The rcdiicint; agent must not be toopou’crfid, nor tlie quan- 
tity of iS'itrale of Silver too large, otherwise although the 
Jcpo.sited Silver will fall principally upon the image, a por- 
tion of it will be thrown down upon the shatlow^s. It will 
also be found tliat the quantity of Kitrate of Silver being ' 
oorreetly balanced, fogging will certainly ensue if a little 
of tlii.s Kitralo be changed into Oxide of Silver by the 
. addition of an alkali, since the tendency to reduction is 
iben so strong that it cannot be controlled. Even when 
the Itlitrate is accurately neutral, care and avoidance of all 
disturbing cause.s will bo required to prevent a deposition 
of Silver upon the shadows of the image ; especially when 
Ifitrite of Silver or Acetate of Silver are present, both 
of which salts are more easily reduced than the Nitrate 
of Silver. 

The use of Acid is the principal resource in obviating 
cloudiness of the image. Acids lessen the facility of re- 
duction of the salts of Silver by developing agents (p. 33), 
and hence when they are present the metal is deposited 
more slowly, and only on the parts where the action of the 
light has so modified the particles of Iodide a.s to favour 
the decomposition : whereas if acids be absent, or present 
in insufficient quantity, the equilibrium of the mixture of 
Nitrate of Silver and reducing agent which constitutes the 
developer is so unstable, that any rough point or sharp 
edge becomes a centra from which the chemical action, 
,onee started, radiates to all parts of the plate. ' 

Observe, however, that although we employ free acids 
in the developer to regulate the xn’occas and xirevent the 
chemical actions from running riot. yet if we carry the pro- 
portion of the acid too tkr, or employ too strong an acid, 
we may originate the very defect wo wish to avoid. Ex- 
ces.s of Nili'ic Acid is a cause of fogging, if not as potent 
us excess of alkali, j'ct very decided. In this case the op- 
position to reduction is so strong, that for a long time after 
apxilyiiig the developer to the plate no Silver is deposited : 


eventually spanfflos. of metal are seen, wliieli adlvcre lilio 
sparltlin^r dust to the shadows. 

A more oi‘ loss evident amount of fogg-injf must ho anti- 
cipated wkea the exposure in tha Camera was loo short. 
The latent image being in such a case vury weak and im- 
pertectl}' fm-raed, does not act properlj' in attracting tlic 
Metallic Silver from the developer. AVhen .N'ltrate of 
Silver and a reducing agent arc present at the same tirne 
upon a film, Metallic Silver must very sliortly fall upon 
some portion of tho plate ; hence the best security against 
fogging i.s a vigoi-ous latent image, because in that case 
tile action is so rapid upon tlic exjioscd parts tliat the 
energy of the developer is soon spent. Tiiose films of 
Iodide of Silver which are prepared with especial reference 
to the production of vigorous images always give clean 
pictures, whereas the more sensitive Iodide of Silver- is 
very liable to fog- since the latent image, aitUough quickly 
formed, is not very deep or decided. 

Spots upon tho plate are instances of abnormal develop- 
mout, which may often be eS])lained in a similar manner. 
In sneh a ease the latent image upon the Iodide of Silver 
is not always sufficiently vigorous to exlianst with rapidity 
the mixture of reducing agent and Nitrate of Silver which 
constitutes the' developer. Each spot exhibitsjit is. true,, 
a central nucleus of o.xtraneous matter, but this does not 
invalidate the argument. Such mioroscopie nuclei are 
always present upon the sensitive film to a greater or les.s 
extent, hut if the invisible image be well formed, they are 
not BO liable tO' increase iu size during development. Eull 
occupation must, so to speak, be provided for the deve- 
loper, othersvise it will search out these minute particles, 
and surround them with deposited Hilver. filtering of 
solutions and avoidance of dust are useful remedies for 
spots, but so likewise is attention to the state of the sen- 
sitive film as regards vigorous and intense development. 
If however the energy of "development be too great, the 
spots may recur ; just as fogging of tlio film is somotiTnes 
due to deficiency of. acid, and sometimes to e.xeess of acid. 
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IIESEAUCIIES OF M. MOSElt AMD OTHEKS ON INTISIBIiB 
IMAGES. 

The pajMrs of M. Ludwig Sloscr ‘ On the ffoiwation and De- 
Tflopnii-nt of Invisible images,’ piiUished in 1842, explain so 
: clearly many maarkable phonomona of oeousional ooeurronee in , 

J the I’liokigi-apliin processes, that no apology need he offered for 

'.j';.: ■: referring, to' them.' ' 

:ti IBs first proposition maybe stated tlms a polished snr- . 

liicu has been touched in particular purls by anybody, it acquires 
the property , of precipitating certain vapours on these, spots dif- 
ferently to what it does on tlie other untouched parts.” To illus- 
trate this, talce a thin plate of metal, linving chara,ctei's excised; 
Txarin it gently, and lay it upon tlie surface of a oleau mirror glass' 
for a few minutes j then remove, allow to cool, and hmnthe upon 
the glass, when the outlines of the dovico will bo distinctly scon. 

A plate of polished fjilv-cr may he substituted for the glass, and 
in place of developing the imago by the breath, it may he brought 
; ,:0«t by Mereurial vapour. 

The 8e(!Oud proposition of M, Jloser was as follows : — “ Ziffht 
,? , ,aets on bodies, and its influeuoo may be tested by vapours that 
adhere to the sub.“tauce ," — A plate of mirror glass is exposed in 
the Camera to a bright and intense light j it is then removed and , 
breathed upon, when an image before invisible will be developed, 
the hreath settling most strongly upon the parts where the light 
has acted. A plate of polished Silver may be used as before in- 
stead of glass, the vapour of irorom-y or of water being employed 
to dcvclope the image. A .Silver plate exposed to the vapour of 
• Iodine until Iodide of Silver has formed upon its surface, is still 
more sensitive to the inlluenee of light, and recemis a very perfect 
impression under the subsequent action of the Mercury. 

The above; and other experiments of M. Moser have a practical 
signitieanee, for it has since been found that the same condition 
of surface which causes a vapour io settle in a peculiar manner 
may also affect the bolnaviour of the Iodide of Silver when treated 
with a mixture of Kitrale of Silver and a reducing agent. Thus, if 
a clean glass plate bo tonohed in certain spots by the warm finger, 
the impression soon disappears, but is again seen on breafJimg 
upon the glass ; and if this same plato bo eoated with a voiy deE- 
cato layer of Iodized Collodion and passed through the Nitrate 
• E 



batJi, tli6 solution of Pyrog^Uic i.cid will often produce a -well- 
dcfinctl outline of the figure wen before tlie plalo lias been ex- 
posed in the Camera. This experiment is an inslruelivc one, and 
shon-s the necessity of cleaning the plates used in Photography 
with care.s If there he any iiTCguJarity in the manner in wliioli 
the breath settles, upon the glass when it; is breathed -on, a con- 
diuon of surface exists at that point wliich n-ill probably so 
modify the layer of Iodide of Silver, that the action of , the deve- 
loping iluid will he in some way interfered witli. 

Glass plaleswitU Collodion pictures on tlieui should be clcaucd 
very carefully before being again used, or the old impression will 
rc-appear during development. Plates paiilced in shouts of news- 
paper often show the letters in the same way when the Pyrognllic 
Acid is applied s traces, of organic -matter in all probability; are: 
present in the auperfleial pores of the glass, and it is only by long 
soaking in chemical solutions that these invisible images can be 
destroyed. It may in every oaso he assumed that the existence 
■of the invisible imago can ho doteoted hy hreatliing, and .that a 

■ glass which does nob afifect the breath is photographically clean. , 

M. Jloser in the same series of papers calls attention to the 
peculiar phenomena resulting from over-action of light. “ If light,’’ 
he says, “acts on Iodide of Silver, it imparts to it the power of 
condensing mercurial vapours, but if it acts beyond a certain 
time, it then diminlslics this power, and at lengtli takes it away 
altogether.” This observation, like the last, is a praotieal one, 

.' for in all photographlo processes we have. to. contend against the ; 
phenomenon known as soiarization. Over-exposure in the Ca- 
mera will invariably weaken the action of the developer more or 
less, but nevertheless the tendency to solarize may be overeomo 
in a measure by associating' other substances with the Iodide of 
Silver, so as to impart greater stability to Iho invisible image. 
Bromide of Silver appears to exercise such an effect, as : also does, 
an acid condition of flio flbn, in contradislinotion to an alkaline 
condition. The presence of organic. Salts of 'Silver ia the film 
likewise influences the amount of solarization. 

Ohsernations btf Norris ani oiAmi-'—When, a sensitive Collodion, 
plate is washed in water before its exposure in the Camera, a 
mixture of ByrogaHie Acid and Bitralo of SUver is required to 
develope ife . The mixture is usually made before the developBi" 
is applied to the film, and this is of more importance than would 

■ appeavr ;. If the ByrogdUo 'Add isolution be used alone without 
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any Kitnite of Silver, it will freqnently .oifoVe/'a/e the latent iui.^ 
pjv'ssiuM, so that a teeond picture may be taken upon the same 
plate. Such however is not invariably the case; if a mere trace 
of Kitriite of Silver romiiiii in the pores of the Collodion, there will 
be dcvelopmcnr iubtfatl of obliteration. A washed Collodioh film 
may liavc its free yitrato of Silver resloi-ed to it by dijiping in 
the Bath ailer exposmv, but it will, as a rule, deVelope with un- 
usual energy after .such treatment, and the picture wxU be taken 
by a shorter exposure than if the plate were dimply flooded, with’ 

' a luixture of Pyrogallio Arid and Nitrate of Silver. 

Dilute acids grnciiudly obliterate the latent imago on washed 
CoUodio-iocMe of Silver. When an exposed plate is left for a 
time over the vapour of Acetic Acid, the impression gradually 
disappears and the film returns to a sensitive condition. On re- 
peating this experiment, the author finds that the second latent 
imogorequires a longer exposure in the Camera, and devdopes in 
a somewhat diflbront manner from tlio first. • ; 

Dry Iodide of Silvor on Collodion, gradually loses its power of 
raoeiving the latent image, when placed m. contact with certam 
other bodies. Thus the extreme edges of dry plates, where they : 
touch the grooves of the earrying-box, often remain transparent ; 
■ on developing, and exhibit no indications of an impression. 
Traces of organic matter have a similar eilect on the Iodide in the 
wet process, as may be proved by allowing a drop of sahva to fall 
on a gloss plate, and then carefully removing it with a silk haud- 
kevehief. On Collodionizing the glass and passing it through the 
Nitrate Both, there will bo a transparent mark of defective doya- 
lo]>ment on that particular part, showing that the Iodide bad Aqt 
undergone the .usual change in the Camera. ■ , . . • 

Qrove’e Hhctrical Images. — Mr. Grove has succeeded in pro- 
f ducing latent images by oleotricity. In the experiments described, 

a plate of glass was electrized in certain parts, and then breathed 
on or exposed to the fumes of Hy droflutaao Arid j in either ease 
the yapour settled c.xclusivoly upon the noa-eleotrioal part of thO' 
glass. When the glass was first electrizod, and afterwards coated 
with Iodide of bUver and exposed to lights Byrogallic Acid pro- 
dneod no reduction. These experiments appear to show that 
Light and Bloctrioily act in opposite dnuctions, and that the ef- 
fects they produce upon Iodide of Silycr neutralize each other. 

JSa^erimanU of SusTc and. others.— Mi. Busk has lately oom- 
muuieaLod a paper to the Blaokheath Photographic Sdoiety, in 
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'svhicli he aho^y8 that ordinary writing-paper aensitired with Xi- 
trate of Silver nndergoea an invisible change when placed in eoii- 
"taotwitlr certain’surfeoes'} and that in cojisa^uence of this change 
the paper loses its property of being darhencd by exposure to 
light. To exhibit the phenomenon in perfection, ho recommends 
that the Nitrate hath should bo rather strongly aeiclilicd with 
Tartarie or Aeatia Acid. A few: hours’ oontaot with an engraving 
will then pinduce the effect, and those portions of the sensitive 
paper which have been, touched by the. hlacts of the engraving 
will Ycniain white in the solar ray, whilst the other nntouehed 
parts will darken in the usual- manner. 

- Mr. Malone observes with reference to, tho above, that much , 
depends upon the composition of the colouring-ink of tho engi-a- 
,ving, and that one kiad.ofink vvilt snsioend the rodueing process 
■ In' a sensitive paper, whilst another will fail in doing so. . His : 
mode of procedure is as follows : — ^The paper is rendered sensitive 
upon a neutral Nitrate Bath, and is then placed between the 
leaves of a hook. Spontaneous darkening gradually ensue.s, but 
the parts opposite to tho hlnelc letters remain white, in eonsd- 
quenco of some unexplained -influenoe exerted by the ink,- 
InviMle Images prodweed hg the Ageneg of Ozone. — Xho- 
naril has shown that ordinoi-y paper exposed to a cm-rent of 
i ozonized oxygen, experiences a change not visihla .to tho .eyo, hpfe - 
' becoming so when the paper is laid in contact with: a sensitive^.- 
sheet containing Chloride and Nitrate of Silver : hkekeuing of 
tho Nitrate takes place opposite -to the ozonized surface. . When 
tho ozonized paper is enclosed in a damp tube, a peculiar odpiir 
is gradually developed, due in all probability to an oxidation of 
tho organic matter into a body resemhling Aldehyde or Formic 
Acid in its property of rodueiiig Nitrate of Silver to the motalKo 
state. These experiments of M. Thenard were midcrtaken in 
consequence of the publication, of a sories of observations by M. 

, Niepoe de Bt, Vietor, attributing similar olbcts to- the- agency of ? 
lateut light. Tlio ingenuity of M. Ni&pco is beyond praise, hut 
:the opinion entertained at the present tans appears to ho that the 
Ijhenomena ho has described, are susceptible of a simpler explaha- 
: ; jtion..than.<that involved in the supposition of stored-up light. - 

CHEMICAIi NATtHiB OF DEVELOrED I3I.XaES. 
rhotographio pictures obtained by developing an invibiblo 
imago with a- reducing agent, oontain usually a far larger quan- 
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titj- of metiillio Silver than llio.se produced by the long-contiimed 
action of liiflit alone. Hence they are less easily injured by de- 
structive agents, such as Cyanide of Potassium, Oxidizers, ele. 
The plan which has been adoiitod lo ascertain the aotual quan- 
tity of Silver jirc-.pnt in an image, is firat lo eonvert the deposit 
iuto Chloride of Hilvor, and afterwards into Sulphide of Silver, by 
inimersuin in a solution of a soluble Sulphide. The more opaque 
the image appears after this treatment, the. greater: the quantity 
sof real Silver. I - 

Developed images vary, however, materially in their nature and 
properties, according tothe cirouinstanees under -which Iheywero 
produeede Photographic prints, for instance, taken on Ohloride 
of Silver, by development after a moderate amount of exposure, 
resemble very elosely images obtained by the direct action' of light 
iilonoi whilst images like Collodion posit ives are essentially dif- 
ferent, and do not react in the same manner -with tests.: The 
former, indeed, may be compared to images formed by direct 
: Sun-Hght upon Chloride of Silver combined witli organic matter j 
but the latter to images upon pure Chloride of Silver, wliioli, ns 
before shown, consist, aftoi' flxingi of metallic Silver only. The 
following conditions may be mentioned os affecting the character 
of the developed imago. 

a. dfiie Sur/aee used to sustain the Sensitive Layer. — Alhumen 
and Gelatine are favourable to the production of a brown and 
opaque image, -which will boai’ magnifying without showing sepa- 
rate particles. -Cyanide of Potassium and Oxidizing agents dis- 
:, 80lve; this image, and it -will not amalgamate -with Mercury. .'-. It. is 
prohahly not metallic, but partly organiein its nature. Collodion, 
on the contrary, often gives a grey and slaty image, the ultimate 

, pai'ticles of -whioh are seen on magnifying. It amalgamates with 

\ hot Mercury, hut is little affected by fixing agents and oxidizers 

} Tliis image is nearly or quite metallic. 

Certain org.anic matters may be dissolved in the Collodion, and 
the result will bo to produce an image intermediate in proportief 
between the two last desorihed. GlycyiThizino and Grape Sugar 
; : : .may :be mentioned in illustration. . 

i. The Nature of the Seusitke Dromido of Silvia’ added 

to the Iodide in an Albumen or a Gelatine process, produces an 
image with increased oimeity, and one -whicli from the action el 
tests wo eonclude to be more organic in its nature. BTOmide ol 
Silver in Collodion, however, diminishes the intensity, and renders 
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' the image grey anft metMlie. In CkillDdion containing certain Hilda 

of organie matter purposely added, Bromide bohavea in ilio same 
manner as in Albumen, inore<mng the opacity of tho developed 
image. 

In the case of CMoridc of Silver emiiloyed to reneive .a lafeut 
image, and supported by a surfaco of Qolatine or Albumen, the 
iuipression is • usually Blightly -nsible: before development j and 
when such is Uio ease the resulting picture will be ovganie hi; its 
nature, and behave with tests more in the inauner of an ordinary 
Photographic paper davlteiied by light. 

0. The Developing Agent emploged.—Tlos. subject ha? already 
been noticed. Orgiwh developers, Gallic and I’vrogaUio Acids, 
tend to produce images of the opaque Itind ; but the inorganic 
protosalfa of Iron, grey and metallic images. Acetate of iron 
resembles Pyvogallio Add in its action move than it rescrahlea 
tho Sulphate Of Iron, 

The addition of a strong acid lita Isitric Acid to the developer, 
produces a deposit, tho particles of which are large and crystal- 
' line^ with small opacity by transmitted light j :hut • an > alialine . 
.condition of tho solutions is favour.?hle to a brovm deposit, with 
the particles in a state of fine division. 

d. The stage of the DeveJopmeni.-^'Tho red image -first formed 
on the application of tho devclopier to a gelatinized or albuminized 
surface of Iodide of Silver is less metalho, and more easily injured. - 

: by dcstTOotive tests, than the black image, which is the result of . 

. ■jii'olonging the :actiou; - Developed Photographic, prints, , when - 
. of a bright red colour aflor fixing, correspond in properties to 
. those obtained by the -direct action of light on paper prepared 
-with Chloride .of Silver,, and less closely to Collodion, or. even 
to fullj developed Talbofypu Negatives. 

e. The ■ititemiig of the light bg which the Invisible Image was 
.. /onwed.-r-A very strong hght acting for a short time, is follo-ivcd 

by the development of tho red imago, the particles of which are 
: finely divided, and easily acted .on by solvents and oxidizing 
agents. A dull light on tho other hand, acting for a longer time, is 
sneceeded by an imago of the mofcaUlo variety, wliich amalgamates 
! withMeraury. " Thetwovaricties of deposit may often bB seen on : ,;; 
; ! tlie sBme 'pbture, tho:former in the high lights,, as the sky, the- 
latter in the deep shadows where tho ohemioal rays are feeble. 
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A BENSiTt VE layer of Chloride or Iodide of Silircr on which 
an image has been formed, eitlier with or without the aid 
of a developing agent, must pass through further treatment 
in order to render it indestr\ictible by diffused light. The 
image itself is aufliciently permanent, and cannot be said, 
in eorroet language, to nesdi fijthu/ ; but the unchanged 
Silver Salt which surrounds it, being still sensitive to light, 
tends to be decomposed in its turn, and so the picture is 
lost. 

The list of solvents of Chloride and Iodide of Silver has 
been given in Chapter II., but some are batter adapted for 
fixing than others. In order that any body may be em- 
ployed with success as a fixing agent, it is required not 
only that it should dissolve unchanged Chloride or Iodide 
of Silver, but that it should produce no injurious effect 
upon the image. A solvent action upon the imago is most 
liable to happen when the agency of light alone, without a 
developer, has been employed ; in thgt case the darkened 
surface, not being reduced perfectly to the metallic state, 
remains soluble to a certain extent in the fixing liquid. 

.AiatOKta AND OTHER F1XIS& AOESTS. 

Ammonia . — Ammonia dissolves Chloride of Silver rea- 
dily, Init not Iodide of Silver: hence its use is necessarily 
confined to the direct sun proofs upon paper. Even these 
howovor cannot advantageously ho fixed in Ammonia tui- 
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less a deposit of Qold lias been jnTvioiisl y produced npoji 
ilie snrfuco by a process of “toning,” presently to be ex- 
plained : on unpleasant red tint is ahvays caused by Aiii- 
inonia acting upon the darkened material of a sun picture 
aa it conies from the printing-frame. 

The principal objections to the use of Ammonia as a 
fixing agent are its pnngeut odour, and also the fact that it 
is scarcely strong enough in its afllnities to dissolre the 
O.xide of Silver when associated with Albumen and simi- 
lar bodies. 

Chloride and Iodide as Firiiuj Agents . — The Chlorides 
of Potassium, Amniouium, and Sodium possess the pro- 
perty of dissolving a small jiortion of Chloride of Silver; 
In the act of solution a double salt is formed, a compound 
of Chloride of Sodium with Chloride of Silvw, which may 
be ciystallizod out by allowing the liquid to evaporate 
spontaneously, I’he earlier Photographers employed a 
saturated solution of common Salt for fixing paper prints ; 
but the fixing action of the Alkaline Chloride.s is very slow' 
and imperfect. 

The Iodide of I'otiissium has been used as a fixing agent 
for Iodide of Silver. : It dis.solves it by foming a double 
saltin the maimer before described. 

It is important to remark in the solution of the insoluble 
Silver Salts by Alkaline Chlorides, Iodides, etc., that the 
amount dissolved is not in jiroportion to the gmniity of the 
solvent, but to the degree of concentration of its aqueous 
solution. The reason is that the double salt formed is t?e- 
eomjmscd by a large quantity of water. Hence it is only 
a saturated solution pf Chloride of Sodium M'liich possesses 
any considerable power of fixing ; and with the Iodide of 
Potassium the same rule holds good; — the stronger the solu- 
tion the more Iodide of Silver will be tolten up by a given, 
weight. The addition of W'ator produces luilkines.s and a 
deposit of tho Silver Salt previously dissolved. 


Hyposuljrhurous Acid is one of the Oxides of Sulphur. 
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It is. as its immo implies, of an acid nature, and takes its 
])laco tlie list immediately below Sulphurous Acid 
{'‘■ujm,’' under). 

The Hypoaulphito of Soda employed by Photographers 
i.s a neutval combination of Hyposulphurooa Acid and, the 
alkali Soda : it is aeloctod as being more economical in pre- 
paration tliaii other Hyposulphites adapted for fixing. It 
occurs in the form of large translucent groups of crystals, 
wliieli include five atoms of water. The.se crystals are so- 
luble in water almost to any extent, the solution being at- 
tended with the production of cold ; they have a nauseous 
and hitter taste. 

IIypo.sulphite of Soda is now made on an extensive scale 
(see Vocabulary), and sold at a low price. It is usually 
sufliciontly piu’O in the state in which it comes from the 
nmnufacturera. A tost recommended for purity of Hypo- 
sulphite is to ascertain how much crystallized Iodine it will 
dissolve without becoming coloured. Free Iodine converts 
Hyposulphite of Soda into Tetrathionatc of Soda j and if 
the salt be pure, it ought to take up half its weight of 
Iodine and still remain colourless in aqueous solution. 

In the solution of Silver compounds by Hyposulphite of 
Soda a double decomposition always takes place ; thus : — 
Hyposulphite of Soda + Chloride of Silver. 

= Hyposulphite of Silver-f-Chloridc of Sodium. 

The Hyposulphite of Silver combines with an excess of 
Hyposulphite of Soda, and forms a soluble double salt, 
which may be crystallized out by evaporating the solution. 
This compound posse.sses an intensely sweet taste, and 
contains one atom of Hjposulphite of Silver, with two 
of Hyposulphite of Soda. (AgO.SjOj+SNaO.SA') In 
addition to ibis there is a second double Salt, differing 
from the first in being spctj-iviy/y soluble in water : it 
contains single atoms of each constituent, and may be.ro- 
presentod by the formula Ag0,SaOj+HaO,S3O2, 

The fact that the Silver contained in an ordinary fixing 
Bath is present in the state of Hyposulphite must be borne 
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in mind, hcoanao this salt is liable to undergo aponianeous 
ebange into tlie black Sulphide of Silver, as -will bo slioum 
in Chapter YITI. 

The cpwntity of Chloride of Silver which Hyposulphite of 
Soda will dissolve may be stated roughly: as about one-third 
of its weight. If the proportion of Chloride be increased 
to more than one-hnlf of the Ilyposulpliite. there will 
usually be ivn abundant deposition of minute spavMing 
eiystals, since the second, or sparingly soluble double salt 
of Hyposulphite of Silver and Soda will then be formed. 

IVlion Hyposulphite of Soda is emjdoyed as a fLcing 
agent it is a safe precaution to convert any Hitrato of Silver 
which may be present into Chloride of Silver, otherwise 
there wdll be a danger of the solution becoming discoloured 
from a decomposition into Sulphide of Silver. This change 
will be explained more particularly in the Section on the 
fixing of paper proofs, in Chapter VIII. 

Iodide of Silver is dissolved hy Hyposulphite of Soda 
moi'e slowly than Chloride of Silver, and the amount even- 
tually taken up is less. This is partly due to the fact that 
the Iodide of Sodium which accumulates in the liquid du- 
ring the solution of the Iodide of Silver exercises an oppo- 
sing aflinity, and chocks the eoutimmnoe of the process. 

CYANIDE OF FO'fASSITTJt AS A FIXING AUENT. 

The chemistry of Cy.anogon is sketched in Part III. 

The Cyanide of JPotassinm is the salt most frequently 
employed in fixing, but Cyanide of Sodium will answer 
the purpose equalli' well. Cyanide of Potassium, the com- 
mercial manufacture of which is dcseribod in the A^'oeabu- 
lary, occurs in tbe. form of fused lumps of considerable 
size. Tu this state it is usually contaminated will) a large 
percentage of Carbonate of Potasb, amounting in some 
easa.s to more than half its weight. By hoilmg in proof 
Spirit the Cyanide may be extracted and crystallized, but 
this operation is scarcely required as far as its use iu Pho- 
tography is concerned. 

Cyanide of Potassium absorbs moisture on c.xposuro to 
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till? aiv. It ia rery soluble in. water, but the solution de- 
flompofi's oil keeping; changing iu colour and evolving the 
odour of 1^1'u.tsie Acid, which is a Cyanide of Hydrogen. 
Cyanide of Potassium is highly poisonous, and must be 
used with caution, ' ^ \ 

SoluLion of Cyanide of Potassium is a most energetic 
I agent in dissolving the inaoluhlc Silver Salts ; far more .so 

j than the Hypo.sulphite of Soda. The Salta are in all cases 

converted into Cyanide, and exist in the solution in the 
form of a soluble double Salt, which, unlike the double 
Jodide, is not doeompoaed by dilution with -water. Cya- 
nide of Potassium is not adapted for fixing positive proofs 
upon Chloride of Silver ; and even when a developer has 
been u.sod, unless the solution of the Cyanide is tolerably 
i: dilute, it is apt to attack the image, converting it superfi- 

cially into Cyanide of Silver, and then dissolving it iu the 
form of a double Cyanide of Potassium and Silvoi’. 

The solvent powers of Cyanide of Potassium on Metallic 
Silver are much increased by the addition of a little Iodine 
I to its aqueous solution. A colourless liquid is formed, 

! ' which has been termed *' lodo-eyanido of Potassium,” but 
its exact composition has not been determined. 

i OBSEEVATIOHS ON THE KEEATIVE AFFINITIES OF CHI.OEINE, 

IODISE, AND HYFOSUI.FHUnOtrs ACID FOK 8ILVEB. 
Hyposulplturons Acid is usually viewed as a body iiossossing 
cxtraordiiinry affinities for Silver, inusnmeh as n solution of 
Hyposulphite of Soda decomposes both Iodide and Chloride of 
Silver. It may bo shown, however, on the other liand, that a 
solution of a Chloride or an Iodide will decompose Hyposulphite 
of Silver under some circumstances ; and hence the relative affi- 
, nitics arc less evident than may appear, I’he use .of these fixing 
agents, Indcedi depends upon then- being pi-osent in largo excess 
. over tlio Salt of Silver to ho dissolved, in order that a tvuo double 
salt may he formed. VYlien two difierent fixing agents are om- 
jiloycd in a state of mixture, that yiartioular one may prevail 
which is present in largest quantity, even although its affinities 
for Silver we weaker than those of the otlier. 

Thus although Chloride of Silver dissolves ' easily in solution 
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of HypomdpMte of Sock, we And tkit nTposidphite of 
is daeomposod and converted into Cldoride of Silver when Ircetcd 
witli a saturated solution of Cldoride of Sodium. And the s'un ■ 
mnurk applies to Iodide of Silver : it is decomposed by a 
e.vee»s of Hyposulphite of Soda, but not by a small e5:ee.?s. 'pj® 
addition of Iodide of Potas-sium to a, iixing bath of Hypesnh 
pliite nearly saturated with Silver Salt, wilt preeipitate a portior' 
of the Silver in the form of the yellow Iodide of Silver. ' 

The above facts wiU servo as a guide in the cmplovmont of the 
Hyposulphite iixing bath. Wo imiat not expect to bo ubk p, 
dissolve the full ^iinntitj' of Chloride of Sdver recpiirecl to 
duee the second or sparingly soluble compound repreaented hv 
the lormula AgO,SjC)»+lfaO,So0.i because the accumulation of 
Chloride of Sodiiun which gradually takes place in the lixin.> 
liojuid, will stop the action at a certain point. And in the case of 
Iodide of Silver, tlio fixing will be retarded in a manner even'more 

clycidod, aa has been aJmdy ineufcioued. 
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CTJAPTER Y. 

Oi' TIIU XATUllE Atil) rfiOl'EHTTES OE EIGHT. 

The pi'eseut Chapter is devoted to a discussion of tlio more 
remarkable projiertics of Light ; the object being to select 
certain prominent points, and to state them as clearly ns 
possible, referring, for information of a more complete 

kind, to acknowledged worts on the subject of Optics. 

The Chapter will be divided into four Sections ; — firat, 
the compound nature of Light, with the Laws of refraction 
of Light ! second. Lenses and the Camera ; third. Actinism ; 

fourth, Binocular Vision and the Stereoscope. 

SECTIOJST I. 

The Quminnimd, Nature of Ligla. 

The ideas entertained on the subject of Light, before the 
time of Sir Isaac Newton, were vague and misatisfaclory. 
It was shown by that eminent philosopher, that a ray of 
sunlight was not Jmmgeneous, as had been supposed, biit 
consisted of several rays of vivid colours,, united andinterl 
mingled. ' 

^ This fact may bo domoustratod by throwing a pencil of 
Sunlight obliquely upon one side of ajjrisjH, and receiving 
tins oblong image so formed, upon a white screen. 

The apace illuminated and coloured by a pencil of rays 
ana-lyzocl in this way is called “ the Solar Spectrum.” The 
action of a xwism in decomposing white light will be more 


of tile coloured spaces, as will be more fully aliowii iti tbe 
tliii'd Section of this Chapter, to which the reader is re- 
ferred. 

KEPBACTIOlir OP MOHT, ANU LENSES. ' ; 

A r.ay of lig-ht, in its passage through any Iran.^jparent 
medium, travels in a straight line as long as the density 
of the medium continues unchanged. But if the density 
varies, becoming either greater or less, then the ray is re- 
fmeted, or bent out of tbe eourse which it originally pur- 
sued. The degree to whicli the refraction or bending takes 
place depends upon the nature of (lie new medium, and iu 
particular upoa its density as compared with that of the 
medium which the ray had previously traversed. Hence 
Water refracts light more powerfully tlian Air, aud Glass 
more so than Water. 

The following diagram jllustratoB the refraction of a ray 
of light :— 



The dotted line is :dpawn perpendicularly to the surface, 
and it is seen that the ray of light on entering is bent 
towards lino. Ou emerging, on the other hand, it is 
bent to an equal esiesuk away from, the perpendicidar, so 
th,it it proceeds in a course parallel to, but not coincident 
with its original direction. If we suppose the new me- 
dium, in place of being more dense than the old, to be less 
dense, then the conditions are exactly reversed, — the ray is 
bent .away from the perpendicular on entering, aud towards 
it on leaving,. 
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li hl'isi b,? ob.-pn'cd tliat tlie laws of refraction apply 
onlv to rays of liglit wliich fall upon tJie medium at art 
iiiff/hi : if they cuter porpendieularly — in: the direction of 
the dotted linns in the last figure — they pass straight 
through without suflering refraction. 

Koiice also, that it is af the smfaee qf bodies that the 
ilelleeting po\vei‘ ach-t. The ray is bent on entering, and 
hi'ut again on leaving; hut whilst within the medium it 
contimuiH in a straight lino. Hence it is evident that by 
variously modifying the surfaeos of refractive media the 
rays of liglii. may he diverted almost at pleasure. This 
will he rendered clear by a few simple diagrams. 

In the limires given below the dotted linos represent 
jierpoudieulars to the surface at the point where the ray 
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falls, and it is seen that the usual law of bending towards 
the perpendicular on entorbg, and (iway from it on leaving 

the doiiso medium, is in each ease correctly observed. 
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Fig. 2, in tlic last xnige. termed a xn'ism, ln'iids the vay 
permanently to one side ; fig. 3, coiisiating of two prisms 
placed base to base, eanses rays before parallel to meet in 
a point; and conversely, fig. 4, having jirisms plated edge 
to edge, diverts them further asunder. 

The various farms of Xemes . — The phenomena of the 
refratdion of light are seen in the ea.se of etirved suvhees 
in the same manner as with those which are plane. 

Glasses ground of a curvilinear form are termed Lenses. 
The following are examples. 


Fig.l. Tig.S. riff. 8. 



Fig. 1 is a biconvex lens ; fig. % a biconcave lens; and 
fig. 3, a menisms len.s. 


As far as regards their refractive powers, such figures 
may be rejmeaented, nearly, by others bounded by straight 
lines, and thn.s it becomes evident that a biconvex lens 
tends to condense rays of light to a point, and a biconcave 
to scatter them. A meniscus combines both actions, but 
the rays arc eventually bent together, the convex curve of 
a meniscus lens being always greater than the concave. 

T/te Fom of Lenses.— has been shown that convex 
lenses tend to condense ray.s of light and bring them to- 
gether to a ]>oint. This point is iernied “the focus ” of 
the Lens. 

The following law's as regards ; the focus may be laid 
down ; — That rays of light which are inirsuing a parallel 
course at the time tliey enter the Lens arc brought to a 
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oous at a poinl: ijoarcr to the Lens than diverging rays. 

The rays pi’oeewling from very distant objects are parallel ; 
tiiusi- objects near at band diverge. The sun’s rays 
arc ahviiys na.valkd, and tlie divergence of tlie others be- 
(3onies greater as the distance from the Lons is. less. ■ 

Tiie focus of a Len.s for parallel mys is termed the “priu- 
cijial foena,” and is not subject to variation j this is the 
point referred to when the jtbeaf of a Lens is spoken 

of. Yv'liori the rays are not parallel, hut diverge from a 
point, that point is associated witJi the focus, and the two 
are termed “ conjugate foci,” |i 



In the above diagram A is the principal focus, and B 
and C are conjugate foci. Any object placed at B has its 
focus at C, and conversely when placed at C it is in focus 
atB. 

Therefore, although the principal focus of a Lens (as de- 
termined by the degree of its convexity) is alvrays the same, 
yet the Ibciis for objects near at liand vaiies, being longer 
as they are brought closer to the Lons. 

Fuvmaimi of a Luminous Image hy a Le^is . — As the 
rays of light proceeding from a pobit are brought to a 
focus by means of a Lens, so are they when they proceed 
i'rom an object, and in that case an image of the ohjeot is 
the result. j ■ 

In order that the coiu'se piysued by pencils of rays pro- 
eeeding from an object may be easily traced, the lines from 
tile barb of the arrow in the figure in the next page are 
duttnl. Ob.servc that the object is necessarily inverted, 
and also tlmt those rays which traverse the central point 
of tile Lons, or the centre of tho axis, as it is termed, are 
n.:>t belli away, but pursue a course either coincident with. 
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or parallel to the originali aa in the case of refracting media 
with parallel surfaces. 





Ril-arged and reduced Images . — When an ohject is 
placed at some distance in front of a Lena an image is 
formed, smaller than the ohject ; but if the object be ad- 
Taneed nearer to tlio Lens the image increases in size until 
it becomes, first eqiial to, and then larger than the original, 
the foeu.s at the same time receding to a greater distance 
from the Lens. 

Thus if a photographic portrait he approximated to a 
Lens, an image of the life size may be thrown upon a 
screen, just as the rays proceeding from the living model 
wore in the first instance employed to form the portrait. 
The two planes, in fact, of the ohject and of the image are 
strictly conjugate fbci and it is immaterial from 

which of the two, anterior or posterior, the rays of light 
proceed. 

Amplifying instruments, like Woodward’s Patent Solar 
Oiimera, are con.stru(ited upon the above principle, and 
are found useful in enlarging photographs to three or four 
times their original diameter. A loss of definition always 
results in this process, which may conveniently be reinndiod 
by the pencil of the artist. 

Lcnse,i of long and short focus . — A Lons of short focus 
placed at a given distance from an object forms a small 
image, the rays being strongly rofracled. If the Lens be 
brought nearer to the object the image becomes larger os 
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Tlie bod3" is represented as consisting of two sliding por- 
tions; but tlie same object of lengthening of shortening 
the focal distance uiaj- be attained by making the Lens it- 
self moveable. Aluminous image of any object i>Iaced in 
front of the Camera is formed by means of the Lens, and 
received upon a surface of ground glass at the back part of 
the instrument. WJieu the Camera is required for use, the 
object isfocunsed upon the ground glass, -which is then, re- 
moved, and a slide containing the sensitive layer inserted 
in its place. . . ■ ' ■. 


above shown, but at a certain point the approximation 
must be stopped or the Lens -will be strained as the opti- 
(dans term it, and distortion will result. Therefore Lenses 
are pur[io.sely constructed of a longer focus vrhen a large 
image is required. ; 

,Lun,'|-f(>cua Jen.scs for taking large pictimes have usually 
a considerable diameter, but it will be understood that the 
size of a Lens lias nothing whatever to do with the size of 
the image. TlinfoeaUencjih. of the Lens, at a given distance, 
delcrminc.s tlie size of the imago ; nevertheless, since the 
luminous ra^'s are dilfused over a large space when the fo- 
cus i.s long, the optician is compelled in such a case to in- 
erea.'^e the aperture of the glass in order to transmit more 
light. : 

SECTION II. 

The FhotoffrapMo Camera. 

The Photographic Camera, in its essential nature, is an 
e.xtroracly simple instrument. It consists merely of a d-ark 
ehaniher, having an aperture in front in -which a Lens is 
inserted. The accompanying figure shows the simplest 
form of Camera, 



Tko lummous image, ua formed riiwu the ground glass, 
is termed the “Field” of the Camera; it is spoken of as 
being flat or curred, sharp or indistinct, etc. These and 
other peculiarities depending upon the construction of the 
Lons will nowho explained. 

Ohromatie Aberration: Visual and Actinic JTocus . — 
The outside of a biconvex lens resembles the sharp edge 
of a prism, and necessarily produces decomposition ia the 
white light which passes tlu’ough it. The luminous imago 
of an uueorreoted Lens, is in consequence bounded by co- 
loured fringes. 

The action of a prism in separating white light into its 
constituent rays may be simply explained. The indigo 
and violet rays are more bent away than the yellow and 
red, and consequently they are separated from them, and 
occupy a higher position in the Speetruni. (Sofe the clia- 
gi-am at p. 62.) A little reflection will show that in con- 
sequence of this unequal refrangibOity of the coloured 
rays, white light must invariably h(3 decomposed on enter- 
ing any dense medium obliquely. This is indeed the case ; 
but if the surfaces of the medhuu are parallel to each other 
the effect is not seen, because the rays recombine on their 
emergence, being bent to the same extent in the opposite 
direction. Hence light is transmitted colourless through 
an ordinaiy pane of glass, but yields the tints of the Spec- 
trum in its passage through a prism or a lens, where the 
two surfaces are inclined to each other at an aeiite angle. 

The same causes which produce chromatic aberration in 
a Lens, tend also to separate the chomioal from the visual 


focus. The violet and indigo rays are more strongly bent 
in than the yellow, and still more than the red ; couse- 
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i|ueiitly tlu; focus foi- eatili of tboae colours is at a different 
lioiiit. 'J’Lr {liagrain in the preceding page shows this. 

Vropivaeut:; the focus of the violet ray, Y of the yellow, 
and R of the red. Hence, a.s the chemical action corre- 
i-poud.a more to the violet, the most marked actinic effect 
would be produced nearly at y. Tlie luminous portion of 
the spectrum however is the yelhm, consequently the visual 
■focus is at.y. . .. .' 

I’hotogruphers have long recognized this point; and 
therefore, with ordinary Lenses, not corrected for (iolour, 
rules arc laid down as to the exact distance which the sen- 
sitive plate should bo shifted away from the visual focus 
in order to obtain the greatest amount of distinctness of 
outline in the image impressed by ohemical action. 

Chromatic aberration is oorrectod by combining two 
lenses cut from varietie.s of glass which differ in their 
power of separating the coloured rays. Tltese are gene- 
rally the dense flint-glass containing Oxide of Lead, and 



the light crown-glass. Of the two lenses, the one is hieon- 
vex, and the other hiconemiBs so that when litted together 
they produce a compound Achromatic lens of a meniscus 
form, as shown in the diagram. 

The first Lons in this figure is the flint- and the second 
the erown-ghws. Of the two the biconvex is the most 
powerful, so as to overcome the other, and produce a total 
of refraction to the required extent. Each of the Lenses 
is made from glass of different dispersive power to that 
of its coadjutor; and the effect of passing the rays through 
both, is, by overlapping the coloured spaces, to unite the 
compleiuenlary tints, and to re-form wliite light. 

Lenses which have been properly achromatized in the 




73 NATDEE AlflJ PEO.PEETH'3 OF H&B.T. 

way above described have tlioir eberuical and visnalfoci 
nearly coincldeut ; and by pm-poselr con-ectiiitj the lens 
to a point a little higher in the speclrniii it becomes pov- 
feot in that respect. 

Spherical or Axial, Abemiiion . — Spherical aberration 
is the property possessed by Lenses are segment, of 

spheres, of refracting rays of light ujiegually at dill'erent 
parts of their surfaces. The following diiigriun shows this 
in an exaggerated degree. 


Observe that the dotted lines which fall upon the cir- 
cumference of the Lens: are brought to a focus at a point 
nearer to the Lens than those passing through the centre j 
in other words, the outside of the Lens refracts light more 
powerfully. This causes a degree of confusion and indis- 
tinetness in the image, from various rays crossing, and 
interfering with each other. 

In correcting for spherical aberration, the first point to 
he attended to, is the curve of the Lens itself. A bicon- 
ve.x Lens, ns shown in the .above diagram, is the worst 
form. The Meniscus Lons (p. 66) is preferable, and is 
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Oiie r'-urfaci; of wkidi is a section of an ellipse, and the 
orlii'i- of a fivck' slruak from the furthest of the two foci of 
that criipse, is (he most pc-rfoet, and produces no aberration 
iu the ciiso of rays parallel with the axis. The difficulty 
of tcrindiii" suck a. Lejis Jiowerer is very great. 

Tiie proces.« of achromatizing a Lens affords another 
meaus of eoiTDctiug for spherical aberration; and it does 
not appear i k.at the curves ordinarily adopted (p. 71) are 
tlie best vvhi(di could bo devised for avoiding spherical ab- 
erration. A meniscus of crown glass cemented to a con- 
cavo-convex of flint glas.s, produces a superior combination, 
being (piife achromatic, and at the same time giving a 
sliarp image with a comparatively large aperture.* 

But splmrical abei'ration, even in a Lens which is badly 
made as regards ybr/H, may he remedied iu another way, 
viz. by using a diaphragm or stop, so as to cut off a ijortion 
of the light, and prevent the same pencil of rays from fall- 
ing both on the centre and on the edge of the Lens. As 
the action of a stop is more fully explained a few pages 
in advance, we defer the further consideratiou of it for the 
present. 

C'lifvaim’i* qf t%e .J/VcM.— In nsing a Camera mounted 
with a common Meniscus Lens, it will be ohsciwed that 
when the centre of the field has been focussed, tbe outer 
portions of the image appear indistinct, whilst if the ground 
glass be pushed in a little, the outside becomes shai-p, but 
the centre is thrown out of focus. This defect is some- 
times attributed to spherical aberration, but incorrectly 
so, because indistiuctues.s from that cause is seen alike at 
every portion of tko field. The want of definition which 
cau be remedied by shifting the position of the focussiug- 
screen we refer ratiier to ouiTatm-e of the field, or to the 
fact that the image of a fiat surface, formed by a Lens, 
falls not upon a plane, but on a holloio Hjpliere,m shown 
■■■at;page,08.:', , 


In tho diagram of the nest page the centre line running 

* Biit> a paper by T. Grubb, iu the * London Pliotograpbic .Tourual,' val. 
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a1. right angles to the general clireeLion of the r.ons is the 
axis ; an imaginary line, on which the Lens may he said to 
rotate as a wheel turns on its axle. The lines A A rejiresent 
rays oflight falling parallel to the axis; and the dotted lines, 
others which have an oblique direction; B and C show t)je 


points at which the two foci are formed. Observe that 
these points, although equidistant from the centre of the 
Lens, do not fall in the same vertical plane, and there- 
fore they cannot both be received simultaneously upon the 
ground glass of the G'amer.'i, which would occupy the posi- 
sition of the perpendicular double line in the diagram. 

The defects due to curvature of the field, might he 
avoided by bending inwards the glass or paper used to 
sustain the sensitive Iodide, in such a way as to meet the 
image : but practically this plan is not desirable. The 
imago itself therefore must be flattened out, and this can 
be effected by means of the diaphragms before alluded to 
in the paragraph on spherical aberration ! the position and 
use of which will be shown in the following pages. 

Variation of Varits for Near and Bislaiit Objects . — 
Lenses employed with the full aperture, do not render 
near and remote objects shar]) upon the greyed glass of 
the Camera at the enme time, If the foreground is in 
focus, the Lens must he thrown inwards to make the dis- 
tance cloitr, and vice versd. This is a necessary conse- 
quence of the foonl plane of any object varying with the 
position of the object in regard to the Lens (p. 07). 

The action of a diaphragm or stop, already spoken of 
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iiiiiltT llii' lioaci of S])lieri('aJ Abemitioii” and “ Cur7aturo 
ofilio Pit'W,” is seon to still jrreatci' advantage ia remedy- 
ing tlie defect now coniplamed of. 

Fig. I represents rays of light radiating in all directions 
from n luminous point aud falling on the entire surface of 



a Lens ; tig. 2, the action of the diaidinigm in intercept- 
ing that portion of the rays which otherwise would im- 
pinge upon the outside of the glass. The focus in each, 
case is at the point where the rays cross each other after 
refraction. Now in fig. 1 .suppose the greyed screen, re- 
presented by the dotted line, to be advanced nearer to the 
Lens, or to be withdrawn from it, even in the least degree, 
tbe image would immediately be out of focus ; but in the 
second figure, the rays run so nearly parallel, that the ef- 
fect of a slight change of position would not be perceptible. 
The refracted pencil is as it were sharpened aud drawn 
out, so that the focus has considerable dej)th, and is no 
longer confined to a single plane. The first figure repre- 
sents what is termed a large angular peiwil of rays, and 
fig. 2 a small angular giencil ; the latter alone c.m be em- 
ployed when near and distant objects are to be simultane- 
ously depicted. 

Thu focal variation for near aud distant objects is much 
moi-B considerable wlien Lenses of very long focus arc 
employed, and (always supposing the distance from the 
object to remain the same in the two cases) it becomes 
less evident with Lenses of short focus. Hence the small 
Lenses used for stereo-scopio Photography have usually 
some depth of focus with a comparatively large aperture. 


Tho foUomng diagram will servo to explain the ooii- 
atruction of tliis Lens. 


The glass is an Achromatic meniscus, placed with its 
concave side towards the object. In front of the Lens 



and at a distance from it equal to a fifth part of its focal 
lengthj are fixed a series of diaplu'agius, the largest being 
employed for subjects nearly in one plane; and the smaller 
for those embracing both foreground and distance. 

This form of lens is dependent entirely upon the stop 
or for correct action, and could not be used 

with the full aperture. For m the first place tho spherical 
abomUion is only partially overcome by the omwes given 
to the two glasses used in achromatizing, and hence a resi- 
dual error which must be corrected by the stop. Secondly, 
the curvature of field is so considerahlo, that only a small 
surface could be covered.//ai by the Lena of Ml aperture. 
It is for the purpose of dealing %vith this latter error that 
tho diaphragms are fixed in so peculiar a position with re- 
ference to the glass. By referring to the diagram it will 
be seen that the eftect of a stop placed at a di.st/inco in 
front of the Lens is to direct the oblique rays, represented 
in the diagram by dotted lines, through tlio outside por- 
tions only of the glass ; upon which they fall at sucli an 
angle that tho focus m lengflwiied cizrf, and consequently 
the field instead of being concave is nearly flat. If the 
diaphragm were pushed in until it came in contact with 
the Lens,. the efl'eol; would tlren be similar to using a small 
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Lons VoiTiiii- Hio stimo diametor as tlic aperture of the stop ■, 
and the field of the Camera would be indistinet at the 
from (airvature of the image. Hence the View Lens 
is not unnci'essarily largo and cumbrou.s, as might at fii-st 
ajjpear ; and evei’y ijortion of the gdass is really employed 
in forming the picture, the centre taking the middle part, 
and file circuraforenceoftlio Lens refracting the rays which 
proceed from the sides of the object. 

THE OIITIIOSCOPIC OU OHTHOGK-IPHIC r.EN.S. 

Tliis instrument, constructed from calculations by Pro- 
fessor Pclzval, n as proposed to sTipor.'iede the old fonn of 
View Lcn.s, as giving a uioro truthful representation of the 
object. The iiaino indicates the straightness of the lines 
produced by the Lens; hut, as we shall prescutly show, it 
is a misnomer. Neverlludess there arc advantages in the 
Orthographic Lens which will secure its continued use. 



The above diagram is a sectional view of the Peteval 
OrtUoscopic Lens. It has two achromatic combinations, 
the posterior of wliieh (consisting of a hieoncavc and a me- 
niscus, touching at their edges) is a dispersing Lens (p. 6C), 
and lengthens out the focus of the rays converged by the 
first. The use of this negative or dispersing Lens consti- 
tutes the peculiarity of tlic new instrument, awl confers 
many advantages.! ; ’ 

In the first place the Negative Lens enables the opticiaji 
to overcome spherical aberration without employing a small 
diaphragm. Tliis lens is not itself free from the above- 
named defect, but the aberration is in an opposite direction 
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to tliat of tlic first Ions, consequently the two neutralize 
eaeh other and the picture is sufficiently sharp. 

More important still is the effect wliioh the dispersing 
Lens exerts iu improving the oblique pencils, or those which 
form the outside portions of the picture. They are ho far 
lengthened out as to lessen the concavity of the liohl. liiid 
to render the image sufficiently flat to fall correctly upon 
the foeussing-screen. In this respect the Orthograifliic Lens 
is very perfect, and is universally allowed to be surpassed 
by none in its power of covering a large extent of surface. 

.Lastly, an equal intensity of light at every part of tlio 
plate, from the centre to the utmost corners, is another 
advantage claimed for the new .Lons. If we compare it 
in this respect with the combination for portraits presently 
to be described, we find the superiority, because the pic- 
ture of the Portrait .Lens has only a circle in the centre 
wliere the light is full and equal, but thence to the edges 
the image becomes less brilliant. 

Comparing the Petzval Lens with the old form as re- 
gards rapidity of Photographic action, the advantage be- 
longs to the latter in iltc case of equal aqieriures, since iu 
the orthoscopic combination a part of tho light is inter- 
cepted in passing through so manj’’ glasses. 

THE DOUBLE OE POETEAIT COMBIITATION OE ACHSOMATIC 
LENSES. 

The Portrait combination of Lenses is constructed to 
give a perfectly sharp image with an aperture of full size, 
and thus to ensure rapidity of action by admitting a large 
volume of light. Tho folloning diagram gives a sectional 
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111 t'uis (,'ombination the front Lens is au Achromatio 
pl;mo-(.-oiivex, vcith the convex side turned toward the ob- 
ject ; and the second, which takes up the rays and refracts 
them furtiuu'i is an achromatic Biconvex Lens ; there are 
ilicrefore in all four distinct glasses concerned in forming 
the image, which may appear at first to he an unnecessarily 
convjilex arrangement. It is found however that by com- 
bining two glasses of different curves, the aberrations of 
one correct those of the other to a great extent, and the 
Held is sullieiontly distinct without the emidoyment of a 
diaphragm. 

The manufacture of Portrait Lenses is a point of great 
difiiculty, care being required in grinding the glasses, in 
order to avoid dhturiion of the image : hence the most 
rapid Portrait Lenses, having large aperture and short 
focus, ai’o often useless unless purchased of a good maker. 

The Portrait Lons however, although it produces a per- 
fectly sharp image with the full aperture, cannot bo made 
to embrace objects at different distances from the Camera, 
and the field is also more or less curved and consequently 
indistinct at the edges. Stops therefore are occasionally 
used, when length of exposure is not an object, in order to 
sharpen out the refracted pencils and give depth to the 
focus. They may he required in taking groups in a good 
light, or in using the Lens to copy pictures, whore it is ne- 
cessary to cover a plate of a full size quite up to the edge. 

A. question arises as to the proper place for a stop in a 
Portrait Len.s, wlicther it should ho placed in front of or 
between the glasses P The fonnor position is convenient, 
but the latter i.s more correct in some instances, and by 
mechanical contrivances recently iritrodnced, a diaphragm 
may bo so placed, without removing the glasses. A stop 
in from of the anterior Lens diminishes the available size 
of the field, hut renders it comparatively fiat, whilst ono 
})laceil lietween the glasses increases the sizo of the field, 
although leaving a little of the original curt^ature. In both 
e.ases tiro brilliancy of the image is lessened and the time 
of exposure prolonged, hut not to so great an extent when 
the stop is central. 
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The inquiry is frequently made why the Portrait, Lens 
gives so concave a field, since it is well known that the o]>- 
tician has it in his power to flatten the field very materially 
hy altering the curves of the constituent Lenses. The 
answer i.s, that curvature of field is not e.sU'pnU'd ji seri- 
ous objection in the case of portrait lenses, hocauso the 
sides of the object are usually nearer to the T.ens tliini the 
centre. And it has been found that in grinding the glasses 
in such a way as to Becure great flatness of field, the de- 
fining power of the Lena is injured as regards the oblique 
pencils, in consequence of the introduction of an error 
known as “ astigmatism.” 

OH niSTOETION IN LENSES, 

If the single Achromatic View Lens of page 76 he em- 
ployed to photograph a rectangular figure like the diagram 
No. 1, the outside lines will he found on close inspection to 
he slightly cuiwed inwards, tlius producing a barrel-shaped 
copy, as shown in No. 2. If the Orthographic Lens of 
page 77 he used instead of the ordinary View- Lens, the 
resulting photograph will bo of an hour-glas.s shape (No.S), 
the lines being bent outwards at the extremities. 


Ho. 1. Ho. 3. Ho. 3, 



Observe that the central lines in each figure are per- 
fectly straight, and that the distortion is most disrornible 
at the edges. The larger the oojiy in proportion to the 
original the greater the distortion. 

Distortion by Lenses is easily understood if wo bear iti 
mind the remarks made at page 72. The outside of the 
Lens refracts light more powerfully than the centre ; and 
lienee, when the whole surface of the Lena is employed to 
form the image, we have that eonfnsion and overlapping 
which eonstilntes spherical aberration. To remedy this, a 
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stop 13 SO planed that tlic centre auil the outside of tlie 
Lens no lonixer co-operate, but work independently of each 
other, and form separate portions of the itnage. The la- 
tin-iil {>art,s of the picture are then confined to tlie erlffca of 
tlie Lens, and as these edfrea refract more powerfully than 
the eentre, a beiidinsf of tlie rays inwards takes place, thus 
eonstitiitiim; diatortion. When the stop or diaphraj^m 
however is plaeed at a distance behind the Lens instead 
of ill front of it, the rays cross each athav after refrao^ 
and thus tlie ^aulc hetiding which before produced 
an inward distortion, ]iow cauaes a distortion outwards.* 



Observe in the first of the above figures, which has the 
diaphragm in front, that tho image of the barb of the 
arrow is formed by the lower edge of the Len.«. In tho 
second figure the diaphragm being placed behind the Lens, 
tho barb is formed by the ?<y)^er edge, and thus the dis- 
tortion is in the opposite direction. In bolli figures those 
rays only are inserted to which the diaphragm permits a 
passage. 

In tho Orthographio combination the back Lens being 
smaller than the front acts as a diaphragm to it, and henee 
the lines are heat outwards. The distortion of the Ortlio- 
graphic Lens however is assumed not to be so great as that 
of the old Yieu- Lens, heeaiiae the diaphragm is nearer to 
the front glas.s. The distortion of an ordinary View' Lens 
would he netivly removed if the diaphragm were pushed in 
until it came in contact with tlie glass, Init in that case the 
field would be too much cui'ved to give correct definition 
at the inargins of the picture. , 

: * J'iile ' Dritish .Tuurual of vol, vi. p. 223, ohserrationa by 
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To construct a Lena free from iliatortion, two glasses 
must be used, with, the diaphragju between them. Tlieso 
glasses must also be both po.sitive or coiiclciisiiig, and not 
— as in the case of the Orthograpliie— one condensing and 
the other dispersing. Amongst Lenses in ordinary use, tlie 
uoave.st approach to a malheraatie.'jlly eorroct iusiniiiieut 
is the Portrait Lens, wdth a central stop. The front Lens 
of such .1 eomhinatiou having the diaphragm behind it, 
produces the hour-glass distortion, whilst the back Leiis, 
with the diaphragm in front, produce-s the barrel-shaped 
distortion. The two distortions thus tend to iieutralize 
each other, and straighter lines are the roBult. 

SECTION III. 

On Actinism. 

The term “actini.sm” (Gr. ccrir, a ray or flash) has 
been proposed as convenient to designate the property 
possessed by light of producing chemical change ; the rays 
to which the elfect is especially due being known as actmic 
rays. 

If the pm-e Solar Spectrum formed by prismatic andysis 
in the manner represented at page 02 be allowed to impingp 
upon aprepai’ed sensitive sui'face of Iodide of Silver, the 
latent image being subsequently developed by a reducing 
agent, the effect produced will be something similar io that 
represented in the following diagram 


Kg. 1. 


Kg. 2, 




PKBTIES 


S3 


Fig. T ?ni-i\v= ilio visible specti-urn as it appears to the 
eye ; the brigbie.st part being in the yellow space, and the 
light graihially sliadmg oiT until it ceases to be seen. Eig. 3 
n-pre, scuts 1.b.e efi'eot (visible after development) of throwing 
liii- Spei’lr.im ui)on Iculido of Silver. Observe that the 
diirlienitJg ebarticte!’i,stic of chemical action is most evident 
in tlie upper .spaces, where the lufM is feeble, and is alto- 
getiier ab.scnt at tlie point eoiTCsponding to the bright yel- 
low' sjiot of (ho visiiile spectrnm. The actinic and luminous 
sjieetra are tlnircforo totally distinct from each other, and 
the word “ ITiotography,” which signifies the process of 
taking ])iftnrcs ,by liijhl, is m reality hiaccurato. 

To tlio.se who iiave not the opportunity of working with 
the Solar Spectrum, the following experiments will be useful 
in illustrating the Pliotogi'aphio value of diflferent colours. 

Expmment I. — Take a sheet of sensitive paper prepared * 
with Chloride of Silver, and lay upon it strips of blue, 
yellow, and red gla.ss. On exposure to tho sun’s rays for 
a few minutes, the part beneath the blue glass darkens 
rapidly, whilst that covered by the red and yellow glass is 
perfectly protected. This resxdt is the more striking from 
the extreme iranspai’enop of the yellow glass, giving the 
idea that the Chlorido would certainly he blackened first 
at that point. On the other hand, the blue glass appears 
very dai-k, and effectually conceals the tissue of tho paper 
from view'. 

E.ipennienf JI— -Select a vase of flowers of different 
shades of scarlet, blue, and yellow, and make a Photo- 
graphic copy of them, by development, upon Iodide of 
Silver. The hltie tints w'ill be found to act most violently 
upon tho sensitive compound, whilst tho reds and yellows 
w ill be scarcely visible ; were it not that it is difficult to 
procure in nntm’e pure and homogeneous tints, free from 
adiivixture with other colours, they would make no impres- 
aionwhatevor upon the plate. 

In exemplifying further tho imporlanee of distinguish- 
ing betw oi>n visual and actinic rays of light, we may observe 
Ibat if tlso two were in all respects tho same, Photograjffiy 
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must ceaaa to exist as an Art. . It would be impossible to 
make use of the more sensitive chemical prepiu-atiiJiis, from 
the difficulties which would attend the previous jiropara- 
tion and subsequent development of the plates. Thcao 
operations are now eouducted in what is termed a dark 
room; but it is dark only in a sense ; being 

illuminated by means of yellow light, which, w.hilst it en- 
ables the operator easily to w-atcli the progress of the work, 
produces no injurious effect upon the sensitive surfaces. If 
the windows of the room were glazed with Muo iii: place 
of yellow glass, thon it would be strictly a dark room,” 
but one altogether unfitted for the purjiose intended. 

In selecting glass for the Hiotographie dark room, con- 
siderable difference will be found in the actinic opacity of 
the various shades of colour. A dark orange-yellow is 
* more impervious to chemical rays than a lighter caiiai’y- 
yellow, whilst a blood-rcd colour possesses almost perfect 
opacity, a Collodion sensitive plate being unaffected even 
by the direct rays of the sun shining through tho glass. 
Eooms glazed with red glass, however, are extremely pain- 
ful to the eyes, tho retinaj being rendered for the time 
insensitive, and all objects assuming the complementary 
colour, green, on emerging into the daylight. 

Another point connected with this subject of visual and 
actinic rays is the extent to which the sensibility of tho 
Photographic compounds is influenced by atmospheric con- 
ditions not visibly interfering with the hrightnoss of the 
light. It would bo natural to suppose tliat those days on 
which the sun’s rays are Very powerful would bo tho best 
for rapid impression, hut such is not by any means tho 
case, [f the light is at all of a yellow cast, however bright 
it may be, its actinic power will be simill. 

It will often be observed also in working toivards tho 
evening, that a sudden diminution of sensibility in tho 
: p,lates begins to be poroeptible at a, time when but little 
difference can be delected in tho brilliancy of the light; 
the sun sinks beliind a golden cloud, and all chomieat 
action is soon at an end. 



HATUIIE AND PKOPEBTIES OF LI&nT. 85 

In tho Sfirnfl mannavis explainfid the difficulty of obtain- 
ing Pliotograplis in tlie glowing light of tropical climates ; 
the superiority of tho spring months to those of the mid- 
summer ; of the morning sun to that of the afternoon, etc. 
April and May are usually comsidered the best months for 
rapid imprcHsiou. in this country ; but the light continues 
good until the end of July. In August and September a 
longer exposure of the plates will be required. 

'rnE stjpEuiOE sEN.sfjnDii'Y OF nnoMiDE of sidvek to 
coxoniiKD DionT. 

In copying the Solar Spectrum alternately upon a sur- 
face of Iodide, and Bromide of SOver, wc notice a difference 
in the Photographic properties of these two salts. The 
latter is affected more extensively, to a point lower in the 
spectrum, than the former. In the case of the Iodide 
of Silver, tho aution ceases in tho Blue space j but with 
the Bromide it reaches to tho Green. This is .shown in 
the following, diagrams 



Pig. 1 represButa tlie chemiciil apectruin ou Eromide of 
Silver; fig. 2, the same u^jou Iodide of Silver; aiid fig. S, 
the visible spectrum. 

It might perhaxjs bo supposed tliat the superior sensi- 
bility of the Eromide of Silver to green rays of light would 
render that salt useM to the Photograplior in copying land- 
sca2)o scenery. It is doid)tful however whether such is the 
ease, and for the fbllowdng reasons. — 

A referenoe to the foregoing diagrams — wdiich are shaded 
to represent nearly the relative iiitcnsity of the cliomical 
action exerted by the rays at diircreut points of the spee- 
trimi— will show that the maximum point of blaelcuess is in 
the indigo and violet space, the action being more feeble in 
the bine space lower down ; there are also highly refran- 
gible rays extending «j)ward8 beyond the visible colours, 
* and thoso invisible rays are actively coneorned in the for* 
mation of the imago. lienee we see that tlio amount of 
efleot in’oducod by a pure, green, or even a light blue tint, 
upon a surface of Bromide of Silver is verj' small as eom- 
pared with that of an indigo or violet ; and since radiations 
of all kinds ore present in copying natviral objects, the 
green tints have not time to act before the image is im- 
pressed by the more refrangible rays. 

Sir John Ilerschel proposed to render coloured light 
available in Photography by separating the aotinic rays 
of high rofrangibility, and working only with tho.se whinh 
. coiTospond to the blue and green spaces in the apeetrum. 
This may bo done by placing in front of the Camera a 
vertical glass trough containing a solution of Sul])hate of 
Quinine. Professor Stokes has shown that this liquid 
possesses remarkable properties. In transmitting rays of 
light it modifies them so that they emerge o/'foiuer rij/mM- 
gihilily, and incapable of jn-odneing the same actinic efi'ect. 
Solution of Sulphate of Quinine, although appearing nearly 
colourless to the eye, is, if we may nse the tui'm, ojiaipw to 
all actinic rays highor than the blne^coloured space. TJio 
proposition of Sir tTohn Hersehcl above referred to was to 
: ! emplojf ,n bath of Sulphate of Quinine, and having elimi- 
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natod tlie autinic rays of liigh refrangibility, to work upon 
I Broinldo of Silver witli those coiTespondiiig to the lower- 

! oolovirod spaces. In this, way he conceived that a more 

j natural effect would he ohtsiiiied. 

! If Photograiiliic compounds should bo di.scovered of 

greater , sensibility that any we. .at .present possess, the' use 
of the Quinine Hath will perhaps bo adopted ; but at ])re- 
j’ sent w'o are compelled to trust to the superior intensity of 

the invisible rays for the formation of the image. In work- 
ing with artificial light, such as gas or camphine, the case 
I is difforont. Actinic rays of high refrangibility are com- 

paratively wanting in gas-light, and the great hulk of the 
Photographic rays lie within the limits of the visible spec- 
trum : the action is therefore more energetic upon Bromide 
than on 'iodide of Silver, 

i The fact that the natural colours are not correctly repve- 

i Bonted in Photography, is often urged in depreciation of 

I the art;— "when lights arfe represented by shadows,” it 

J is uSaid, " bow can a truthful j)ieture be e.vpectedf” The 

^ inseusiliveness of Iodide of Silver to the green and yellow 

colours ocouijying the lower portion of the spectrum would 
indeed present an insuperable difficulty if the tintu of Na- 
ture were pure and Jiomoe/eneoux, Such however is not 
the case. Even the most sombre colours arc accompanied 
by scattered rays of white light pn quantity amply suHi- 

This is especially seen when the coloured body pnsxesxes 
a good rejleciing surface ; and heneo some varieties of foli- 
age, as for instaaoe tlie Ivy, with its smooth and polished 
I loaf, are more easily photographed tliau others. So again 

Avilh regard to drapery in tlie department of portraiture 
—it is necessary Lo attend not only to the colour, hut also 
to the material of wliioh it is cornposed. Silks and satiiis, 
are favourable, as rctloiil.iug much light, whilst velvets and 
coarse stuUs of all kinds, if at all dark, produce i^ery little 
, effeot u25on the sensitive film. . . . 


SECTION TV. 

On, 'Binocular' Vision and the Slcreoseopc. 

An object is said to. bo “stereoscopic” (errepeoy, solid, 
and o-KOTTfn), I see) vrbendt stands out in relief, and gives 
to the cyo tlie impression of solidity. 

Tins subject was first explained l)y Professor Wheat' 
atone in a memoir on binoonlar viaionj publislied in tlio 
‘ Philosophical Transactions’ for 1838 j in which ho shows 
that solid bodies project different perspective figures upon 
eaeh retina, and- that the Olusion of solidity may bo arti- 
ficially iiroduccd by means of tlio “ Stereoscope.” 

The phenomena of binocular vision may be simply 
stated as follows ; — If a cube, or a small box of an oblong 
form, be idaced at a short distance in front of the ob- 
server, and viewed attentively with the right and left eye 
soparately and in suocoasion, it will be found that the figure 
perceived in the two cases is different ; that each eye sees 
more of one side of the box, and loss of the other j and 
that in neither instance is the cftect exactly the same ns 
that given by the two eyes oin])loyed conjointly. 

A silver pencil-case, or a pen-holder, may be used to 
illustrate the same fact. It should bo lield at about six or 
eight inches distant from the root of the nose, and quite 
at right angles to the face, so that the length of the pencil 
is concealed hy the point. Then, whilst it remains fixed 
in this position, the left and right eye arc to be alternately 
closed J in each easo a portion of the opposite side of the 
pencil wilibe rendered visible. 

The diagi’ams on the next page exhibit the appearance of 
a bust as seen by eaeh eye Buocesaively. 

Observe that the second figure, which represents the 
impression received by the right eye, is more of a full face 
than -fig. 1, which, being viewed from a point removed a 
little to the left, partakes of the character of a profile. 

The human eyes are placed about 2^ inches, or from 
that to 2§- inehos, asunder ; hence it follows that, the points 
of sight being separated, a dissimilar imago of a solid ob- 





ject is foi’med by each eye. We do not bowover see iwo 
images, but a single one, wLioL is Btei'eoscopic. 

In looking at a pietui’o painted on a flat surface the ease 
is different ; the eyes, aa before, form two images, but these 
images are in every respect similar ; consequently the im- 
pression of solidity is wanting. A single picture, therefore, 
cannot be made to appear stereoscopic. To convoy the 
illusion iwo pictures must be employed, the one being a 
right and tlie other a left perspective projection of the 
object. The pictures must also be so arranged, that each 
is presented to its own eye, and that the two appear to 
proceed from the same ax)ot. 

The reflecting stereoscope, cmxdoycd to oflect this, forma 
Imnhioiis images of the binocular ijicturca, and throws these 
images together, so that, on looking into the instrument, 
only a single image is seen, in a central jiosition. It 
alumld, however, be understood, that no optical arrange- 
ment of any kind is indispensably required, since it is quite 
possible, with a little effort, to combine the two images by 
thfcvnnaidod organs of vision. The following diagi'am will 
make this obvious :■ — 
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Tlie circles A and 33 represent two wafers, wliic.k are 
stuck on. paper at a.;distanco of about , tliroe inches from 
eaeh other.. They are then viewed by sqiuitHiiy sLronub'* 
or turning the eyes inward towards the nose, until llio 
right eye looks at the left water, and the left eye at Ihe 
right wafer. Each wafer w'ill then appear to become double, 
four images being seen, Iho two eculral of uhieh will gi'a- 
diudly approach each other until tliey eoalesee. Stereo- 
scopic pictures, arranged . expressly for, the purpose, may 
he examined in the same maunor ; and it will be found that 
the resrdtant solid image is formed midway , at a point where 
two linos, drawn across from the eyes to the pieuu'cs, eut 
one another. The experiment here mentioned is sometimes 
a painful one, and cannot easily bo made if tlie eyes are not 
of equal strength ; but it will serve to show that the essen- 
tial principle resides in the binocular representation of the 
object, and not in thp instrument employed to view it. 

In Mr. Wltealstono’s reflecting Stereoscope, mirrors are 
used. The principle of the instrument is as follows !~ 
Objoots placed in front of a mirror have their reflected 
images apparently behind the mirror, 33y arranging two 
mirrors at a certain inclination to eanh other, the images 
of the double picture may be made to approach until they 
coalesce, and the eye perceivo-s a single one only. The 
following diagram will explain this. 



A. , :r 


The rays proceeding from the star on either aide pass 
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in the dirc'otion of the arrows, being tlirowa off from tho 
mirror (represented by the thich black line) and entering 
the eyes at E and L. The reflected images ap)pear behind 
the mirror, nniting at the point A. , 

The refleoting Stereoscope is adapted principally for 
Anewiug large pictures. It is a very perfect instrument, 
and admits of a variety of adjustments, by which the ap- 
parent fiiiso and distance of the Stereoscopic imago maj'- be 
varied almost at pleasure. 

The refracting Stereoscope is a more portable form of 
apparatus. A sectional view of the common form is given 
hi the diagram (fig, 1). 

The brass tubes to which the eyes of the observer ai'c 
applied contain each a semi-lens, formed by dividing a 
common lens thi’Ough the centre and cutting each half into 



a circular form (fig. 2 in the following page). The half- 
lens viewed in section (fig. 3) is ihereforo of a prismatic 
sliii]>c, and when placed with its sharj) edge its in the dia- 
gram (lig. 1), alters iiio direction of tho rays of light pro- 
ceeding from tho picture, bending them outwai'ils or away 
from the centre, so that in accordance with well-known 
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optical lows they ai^pear to come in the direction of the 
dotted linos in the diagram (fig. 1), and the two inias;oa 
coalesce at thoir . point of junction. In t)ie instraiiuiut 
as it is often sold, one of the leruses is Tiuide movable, 
and by turning it round witli the fingi^r and thuinb it will 
be seen that the 2 »sitio)is of the images may be .sliiftod at 
jiloasui'o. 


Kg. 2. 



Ifig. .1. 


Stereoaoopos arc now often mounted with whole lenses 
in place of the semi-lenses above described. In that ciuso 
the images coalesce hy an involuntary action of the eyes 
of the observer. If indeed the whole lenses were set wider 
apai’t than 2^ inches, it might be conjoctured that vision 
would take jilace principally through the inside edges, and 
that the same effect ns that of a semi-lens W'onid be pro- 
duced. A single experiment, lioivovor, will suilice to show 
that oven when the centres of the leuse.s are exactly op. 
posite to the eyes, the turn pictures combine without any 
effort. , . 

Rules fur talcing Binocular BJiotograjghs . — In viewing 
very distant objects with the eyes, ihe images formed on 
the rotiiiRi are not sufficiently dissimilar to produeo a very 
Stereoscopic effect; hence it is often required, in taking bin- 
ocular pictures, to separate the Cameras more Avidcly than 
the two eyes are separated, in order to give a sufficient ap- 
pearance of relief. Mr. Wheatstone’s original directions 
were, to allow about one foot of separation for each twenty- 
five feet of distance ; but considerable latitude may be per- 
mitted. 
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If tilo Giimoi’fis are not placed far enough apart, the di- 
itionsioua of the sLercoseopic imago from before backwards 
w'ill be too small,— statues looking like bas-reliefs, and the 
circular trunks of trees appearing oval, with the long dia- 
meter transverse. On the other liand; when the sepaj-ation 
is too wide, the reverse obtains, — objeets for instance which 
are square, assuming an oblong shape pointing towards 
the observer. 

To understand the cause of this, the following law in 
optics should bo studied : — ‘“ The rfistonce of objeets is 
estimated by the e.vteut to which the axes of the eyes must 
be convei'ged to view them.” If we have to turn our eyes 
strongly inwards, we judge the object to be near; but if 
the eyes remain nearly parallel, we suppose it to ho distant. 



The above figures represent six-sided ti’imcatod pyra- 
mids, each with its apex towards the observer, the centres 
of the two smaller interior hexagons being iiiorc widely 
separated tlian those of the larger exterior ones. By con- 
verging the eyes upon them so as to unite the central images 
in the manner roprc.scnlcd in page 90 a greater amount 
of convergence will be required to bring togul.her the two 
summits than the bases, and hence the summits will ap- 
pear nearer to the eye ; that is to say, the resultant central 
figure will acquire the additional dimension of Itciyht, and 
appear as a solid cone, standing perpendicularly upon its 
base : further, the more widely the summits are separated 
in relation to the bases, tlie taller will the cone he, al- 
though a greater efl'ort will bo required to combine the 
figures. 

Binocular Photographs taken with too much separation 
of the Cameras, are distorted from a similar cause, — so 
strong a convergence being required to unite them that 
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certain parts of the pietnro appear to aiiproach near to the 
eye : and the depth of the solid image is iucroasedi 

This eff'eet is most ohservable when the picture onibracea 
a variety of objects, situated in different planes. In the 
case of views which are quite distant, no near objects being 
admitted, the Cameras may be placed with espcuial refe- 
rence to them, even as far as twelve feet apart, without 
producing distortion. 

It is sometimes observable, in looking at Stereoscopic 
pictures, that they convey an orronoou.s iinpre8.sion of tlio 
real size and distance of the object. For instance, in 
using the large reflecting Stereoscope, if, when the adjust- 
ments have been made and the images properly united, 
the two pictures be moved slowly forward, the eyes re- 
maining fixed upon tho mirrors, the Stereoscopic image 
will graduiiHy change its character, the various objects it 
embraees appearing to become diminished in size, and ap- 
proaching near to the observer : whilst if the pictures bo 
pushed laohiDarix, tho imago will enlarge and recede to a 
distance. So. again, if an ordinary slide for tho louLicidar 
Stereoscope be divided in the centre, and-— looking into 
tho instrument until the images coale, see — the two halves 
bo slowly separated from each other, tho solid pioture will 
seem to become larger and to recede from the eye. 

It is easy to understand tho cause of this. When the 
pictures in tho reflecting Stereoscope arc moved fonvunls, 
the convergence of the optic axes is iuereased! the imago 
therefore appears nearer, in accordance with the last-men- 
tioned law. But to couvoy the impression of proximity 
to an object is equivalent to an apparent diminution in its 
size, for we judge of the dimensions of a body very much 
in relation to its snppo.snd distance. Of two figures in 
bronze or marble, for instance, appearing of the same 
height, one knowm to bo a hundred yards off might he 
considered colossal, whilst the other, obvioasly near at: 
hand, would be viewed as a statuette. 

These facts, with others not mentioned, are of great inter- 
est and. importanoe, but their further consideration does 
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not fall witiiin tlie bounds originally prescribed to ns. The 
pra(!ti(!fil details of Storcoaeopic Photograpliy have been 
arraiig<'d in a distinct Section, and will bo found included 
in tbe Second Part of the Work.* 


*• Pora,morofullimd(lefaileit«i)laii»tioiibftha.Storeo3ootiioplionomeiW, 
see iin abatraet ol’ Professor '.I'yiwlnll's lootiireb in the tiiird volume . oC tlio 
‘.Journal of tiro PhotoL'riipIiio Sooietj'.* 



CHAPTER YI. 


ON COLLODION AND THE NITKATE BATH.; 

In the precefling part of this Work the physical and che- 
mioal properties of Chloride and Iodide of Silver have heen 
described, together with the change-s which they experience 
by the action of Light. Nothing however has been said of 
the surface used to support tlie Iodide of Silver, and to ex- 
pose it in a finely divided state to the iiiflu(,>noo of the ao- 
tinic radiation. This oinissioli will now he s\q)pHed. 

The sensibility of Iodide of Silver upon Collodion is 
greatly superior to that of tho same salt employed in con- 
junction with any other vehicle at pvo.sont known. The 
causes of this superior aeusitivencss, as fur as ascertained, 
may be referred to tho state of loose ormyidafAnn of the film, 
and to the negative properties of tho Collodion itself. It 
must however bo allowed that there arc many points airect- 
ing the seusitivoncsB of Iodide of Silver, both metdninieal 
and ehcmical, of the nature of which we aro ignorant. 

SECTION I. 

CoDoiwn. 

Collodion (so named from tlu; Grcclr. word KoWaa, to 
stick) is a glutinous, tvansparcul fluid, ])rcparod by dis- 
solving Tyroxjiline in a mixture of Ether and Alcohol. 
It .was originally used , for surgical pui’po.s(!s, only, being 
smeared over wounds and raw surfaces, to preserve them 


E IfITKATE 


97 


I'om contact with, tlie air by the tough film which: it leaves 
ill evaporation. . .... 

The conatilaionts of Photographic Collodion are three, 
iz. the Pyroxy line ; the fluids used to dissolve it; and the 
.xlizing compounds. Eaeli of these will be treated in sue- 


Pp'cutyline la Cotton or Linen whicb has boon altered in 
conipo.sition and properties by treatment, with certain acids. 

Cotton and Linen, when examined hy the microscope, 
are seen to consist of fibres, and these fibres have a constant 
composition, containing three elementary bodies, Carbon, 
Hydrogen, and 0.xygsn, united in fixed proportions. To 
the combination the term Jjignine or Cellulose^ has been 
applied. 

. Cellulose is a definite chemical compound, in the same 
sense as Starch or Sugar, and when treated with various 
1 reagents, e.xhibits properties peculiar to itself. It is inso- 
luble in moat liquids, such as tVater, Alcohol, Ether, etc., 
and also in dilute acid.s but when acted upon hy Mitnc 
Aoid of a certain strength it dissolves. 

Prejiamtioti of F^/rosi/Une. — If, instead of treating Cot- 
ton with Hitric Acid, a mixture of Nitric and Sulphuric 
Acid ill certain proportions be used, tlie effect is piiculiur. 
The fibres eontraet slightly, but undergo no other visible 
change. On e.xperimenting further, however, tlie pyopw- 
ties of the cotton aro found to have been affoelcd. Its 
weight has increased by more than one-half; it has be- 
come soluble in various liquids, suc.h as Acetic Ether, 
Ether and Alcohol, etc,, and on contact with flame, it no 
longer burns quietly, but explodes with greater or less 
...violenoe. 

To produce the pcculiav change by which Cotton is con- 
verted into Pyroxyliuo, both Nitric and Sulphuric Acid 
are employed ; but tlie former plays the. most, important 
-^ LigpijlA anti eelliilose ttra not preoisdy the BBtaB. Kie tetter is the ma- 
, terinl sojnx>esing the ccll.wBa t the foriaer, the, coutaiiied matter of the ocH. 


part. On analyzing Pyroxylinc, an Ovidt' of K ilrom-n only 
one step removed from Nitric Acid is detected in it, hut 
no Sulphiu’ie Acid. One princiyjnl nao oftlui latter aiib- 
stance is to. prevent the Nitric Acid from dissolving the 
Pyroxyline, and to produce a liiglicr degree of eoneoiitrn- 
tion by absorbing a portion of the water. 

The property poaacased by Sulpburic Acid of removing 
water from other bodies, may be illustrated l.)y fdling a 
small ve.ssel of any kind to about two-thirds with , Oil of 
Yitriol, and setting it aside for a few days ; at tlio end of 
that time, and especially if the atmosphere ‘be damp, it will 
have absorbed sufficient moisture to cause it to ilow over 
the edge. 

Now even.tho strongest reagents employed in chemistry 
eontain, almost invariably, water in greater or lesser quan- 
tity. Pure Anhydrous Nitric Acid is a white, solid sub- 
stance : and the liquid usually sold under that name is an 
aqueoint solution. The effect therefore of mixing strong Oil 
of Viti'iol with commercial Nitric Acid is to remove water 
in proportion to the amount used, and to pvoduiio a liquid 
contnining Witric Acid in a high state of concentration,' 
and Sulphuric Acid more or less diluted. This liquid is 
the Nitro-Stdphw'ic Auid employed in the preparation of 
Pyroxyline, 

Commercial Nitric j\cid is so variable in composition, 
that it is often found dosirahle to substitute Nitrate of 
Potnsli for it in making a Nitro-Sulplnirie jleid of a de- 
finite strength. When strong Sulphuric Acid is poured 
upon Nitrate of Potash in a stale of fine pow'der, a solu- 
tion is obtained containing Sulphate of Potash dissolved iu 
Sulphuric Acid, and free Nitric Acid. The reaction may 
be thus represented i — 

Nitrate of Potash pZiM Sulphuric Acid iu exce.ss 
~ Bisulphate Potash y)hi.s' Niti'o-Sulphnrie Acid. 

Gonstituium of P^roxylino. — This wuis first, determined 
by ITadow, in a papeiy communicated to the C'lic'mical So- 
ciety, and published in their Journal, Previou,? to tliat 
time 'Pyroxyline was oopsidered by many to bo a Salt of 
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S'itl'ic Acid, a Nitrate of lAgnine. This view lioworer 
is erroneous, since iti can bo sliown that the substance pro- 
sont i.'i not Nitric Acid, hvX NeroxiAe.of NUroijm, in- 
tevinpdiiite in composition between Nitrous Acid (NO,) 
and Nitric Acid (NO,). Peroxide of Nitrogen (N04) is a 
. ' gaseous body of a dark red colour ; it possesses no acid- pro- 
perties, and is inoapub.lo of forming a' class of salts,; .Tn 
order to understand in what state this body is combined 
with, cotton fibre to form 'Pyroxyline, it will be necessary 
to explain briefly the Lww of Substitviioti. 

By the careful study of the action, of Chlorine, and of 
Nitric Acid, upon various organic substances, a remark- 
able series of compounds has been discovered, containing 
a portion of Chlorine or of Peroxide of Nitrogen hr the 
place of Hydrogen; The peevdiarity of these substances 
is, that they strongly resemble the originals in their phy- 
sical, and often in their chemical properties. It might 
_ have been supposed that agcirts of such active chemical 
affinities as Chlorine and Oxide of Nitrogen would, by 
their mere presence in a body, produce a marked eifeet ; 
yet it is not so in the case before us. The primitive type 
or constitution of the substance modified remains tbo same, 
even the crystalline form being often nuaffected. 'It seems 
as if the body by which tlie Hydrogen is displaced had 
stepped in quietly and taken up its position in the frame- 
work of the whole without disturbaueo. Many compounds 
of this kind are known ; they are termed by ehoniists 
“ substitution compounds.” The law invariably observed 
is, that the substitution takes place in equal atume : a single 
atom of Chlorine, for instance, displaces one of Hydro- 
gen j two of Chlorine displace two of Hydrogen, and so 
on, until, in some cases, the whole of tlio lattor element 
. ia, separated. '■ - .t \ 

la illustration of these remarks, take the following in- 
stances : — Acetic Acid contains Carbon, Hydrogen, and 
Oxygem ; by the action of Chlorine tbo Hydrogen may be 
removed in the form of Hydroehlorio Aoid and an equal 
number of atoms of Chlorine be substituted. lu this way 
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a new compound is formed, termed Chloraeeiic. Acid, re- 
sembling in many important piirticuliirs tbc Acetic Acid 
itself. ISotice particnlarly that the poeidiar projierties 
characteristic of Chlorine are completoJy Tunslced in the 
substitution body, and no indiciatioii of itii prosimco is ob- 
tained by the usual tests ! A soluble Chloride gives with 
Nitmte of Silver a white preeii)ltate of Chloride of Silver, 
unaffected by Acids, but the Chloracetic Acid does not: 
hence it is plain that the Chlorine exists in a peculiar .and 
intimate state of combination differoiit from what is usupl. 

Pyroxylino affords another illustration of the Law of 
Substitution. Omitting, for the sake of simplicity, the 
number of atoms concerned in the change, the action of 
concentrated Nitric Acid upon ligneous fibre may be thus 
explained: — 

{ Carbon 

Hydl’S + Nitric Acid 
Oxygen : ; 

equals 
t Carbon 

Pyroxylins or J SXNltrogen + 

L Oxygen 

Or in symbols !— 

CH„0-f NO.,=C (lT„.iNO^) 0 + HO 
By areferenqo to the formula, it will be seen Hull; the fifth 
atom of Oxygon contained in tlio Nitric Acid takes one of 
Hydi'ogon, and form-s an atom of Water; the NO4 then 
.steps in, to fill the gap which the atom of Hydrogen has 
left. All this is done with so Utile disturbauco that even 
the fibrous structure of the cotton I'omaius as before. 

Various forms of Pyroxi/Uno . — There are varieties of 
Pyroxylino, depending upon the strength of the Nit.ro- 
Sulphnric Acid employed in its preparation. Thu llivt of 
those is the most explosive. Gun Cottons This kind of 
P^Q.xyline contains the lai’gest amnnnt of Peroxide of 
Nitrogen ; it dissolves o».^ in Acetic Ether, and is loft on 
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evrtporafAon as a wliito powder. It is prodaeod by the 
strongest Nitro-Snlphiirie Acid which can be mmie. 

The Pyroxyline used by Photographers is formed by 
a Nitro- Sri Iphurie Acid slightly rvcaker than the last, and 
contains a smaller percentage of Pcrojdde of Nitrogen. 
It is less explosive than Gnu Cotton, and dissolves not 
only in Acetic Ether, but also in a mixture of Ether imd 
Alcohol. , , 

A fonn of Pyroxyline, not used in Photograjihy, re- 
sembles X'ljloidhic, the substance produced by treating 
starch with Nitric Acid. It is lower on the scale than 
the others, and contains less of Peroxide of Nitrogen. It 
dis.solves in Acetic Ether, in Ether and Alcohol, and in 
Acetic Acid. The ethereal solution leaves, on evapora- 
tion, an ojiaque film, which is highly combustible, hut not 
explosive. 

By bearing in mind the properties of these coinponuds, 
whioh will be found more carefully described in the Vo- 
oahnlary, Part III., Art. Pyroxyline, many of the anoma- 
lies complained of in the manufacture of Pyroxyline dis- 
appear. If the Nitro-Sulphurio A(!id employed is too 
strong, the product will be insoluble in Etlier ; whilst if 
it be too weak, the fibres will be gelatinized and partly dis- 
solved by the Acids in the form of Xyloidino. 

FarehnenUziny action of Oil of Vitriol upon Cellti- 
lose . — Photographie Pyroxyline’ is found to vary in its phy- 
sical properties in a manner whioh can only bo explained 
by studying a peculiar elfect exercised by dilute Salphuric 
Acid upon cotton fibre. 

To demonstrate tbia action, ordinary blotting-paper is 
floated for a few seconds upon Oil of Vitriol previously 
diluted with half its bidk of water and allowed to cool : it 
is then abundantly washed and hung up to dry. The 
Sulphuric Acid must not be too strong, or it will char tlic 
paper, nor too weak, lest it cause partial conversion into 
dextrine and consequent solution. .If it bo of the right 
strength (sp, gr. 3‘08], the paper shrinks considerably, and 
acquires the toughness and general appearance of pareh- 
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ment. It will, support aheavy weight without toariag, and 
is BO close in texture as to be almost impermeable by liquids. 

Its chemical properties are the SiUiie as those of ordinary 
paper, and analysis fails to detect any difference in compo- 
sition. When acted on by .Nitrie Acid this lualerlal is 
converted into Pyroxyline in the uanal way, tlie Collodion 
film possessing the characteristic toughi:ieg.s and close tex- 
ture of the aTtifieinl parcliment itself. 

Witli these facts before us wo can readily understand 
that a mixture like the Nitro-Svdphnrie Acid used in malc- 
iug Pyroxyline, at the same time that it forms a aubslilu- 
1ioa compound contauiing Peroxide of Kitrogeu, must also 
tend to parchm&ilize the fibre of the cotton to a greater 
or less extent. This is indeed the ease, and by altering 
the relative proportions of the two acids in tho mixture 
and increasing or diminishing the quantity of Watei'i the 
action can bo regulated at will, and modifications produced 
which are highly useful in the manufacture of Oollodion. 
We shall also find as we proceed that tho temperattcre of 
the Nitro-Sulphuric Acid at the tiino of immersing tho 
cotton affects tho action of the acids, and consequently the 
properties of the resulting pyroxyline, as was shown by 
Mr. Hadow in Ilia original memoir. 

THE SOLUTION OF PYEOXYLINE IN ETHER ANU ALCOHOL, 

OK '‘ooLLonro.tr.” , 

Pyroxyline is freely soluble in Acetii! Ether, but this 
liquid is not adapted for tlio jnirposo required, inasmuch 
as on evaporation it leaves the Pyroxyline iu tho form of 
a white powder, and not as a transparent loy or. 

The rectified .Ether of coinmorce has boon found to 
answer better than any otlier sukstanoo as a solvent for 
Pyro.xylino. 

If the sp. gravity be about -ySO, Ether contains inva- 
riably a small proportion of Alcohol, which appears to be 
necessary.; the solution not taking place with absolutely : 
pnvo Ether. Tho Pyroxyline, if properly prcpiii-ed, begins 
almost immediately to gelatinize by the action of the E Lher, 
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anrl is soon completely dissolved. In tMs state it forms a 
slimy .solution, ivliioh, when poured out on a glass plate, 
dries up into .a liorny transparent layer. : . 

In preparing Collodion ibr Photograpliic purposes, wo 
find that its physical properties are liaWe to considerable 
variation. Sometimes it appears very thin and fiuid,flow- , 
ing on the glass almost like water, whilst at otbei’s it is 
thick and glutinous. These dilferencea relate not only to 
tho quality of the Pyroxyline itself as shown in the last 
page, but also to the proportions of the Solvents employ ed. 
/When the Ether is in largo excess, the film is inclined 
to be strong and tough, so that it can often be raised by 
one corner and lifted completely off the plate without tear- 
ing. It is also very contractile, and a portion of the Col- 
lodion poured on the hand draws together and puckers the 
skin as it dries. 

These properties, produced hy Ether in large jn-oportion, 
disappear entirely on tho addition of more Alcohol. The 
transparent layer is now soft and easily torn, possessing 
, but little coherency ; and this is still more manifest w'hen 
the Alcohol: contains W'ater. 

. To appreciate the action of water in Collodion, add a 
few drops purposely ; the Pyroxyline will ho precipitated 
in flakes to the bottom of the bottlo. On agitation the 
precipitate redissolves, but the Collodion is rendered glu- 
tinous, and the film left on evaporation is no longer homo- 
geneous and transpai'fut, but semi-opacpic, reticulated or 
honeyoomhod, and so rotten that a Btr(»am of water pro- 
jected upon the plate, washes it away. ' 

Conimerelul Si)irit of Wine often contains water in some 
quantify, and when suck is the case, the proportion of 
■Ether in the Collodion must be very much increased. 
Collodion made in this way is often highly fluid and struc- 
tureless at .first, adhering to the glass with some tenacity 
and luiying a short texture ; hut it tends to become rotten 
when used to coat many plates successively, the water on 
account of its lesser volatility accumulating in injurious 
: quantity in tho last portions. . . /: 
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CHANeiiS IN COLLODION ArTEB lODTZlNe. 

Oollodion iodized with tlio Iodide of i’otassiura, Am- 
monium, Magnesium, or 2inc, soon assmiioa a yellow lint, 
which in the course of a few days or woolcs, deepens to a 
full brown. This gradual coloration is due to a develop- 
ment of freo Iodine, by a peculiar action of thu Ether, 
which is a fluid very prone to dLummposition. 

Ether may, with proper preeantions, bo preserved for a 
long time in a puro state, but on exposure to tlie joint 
action of air and light it undergoes a slow proces.s of oxi- 
dation, attended with formation of Acetic Ether and a pe- 
culiar principle resembling in properties osewe, or Oxygon 
in an allotropio and active condition. Iodide of Potassium 
or Ammonium is decomposed by Ether in this state, the 
ozonized substance liberating Iodine, which dissolves aud 
tinges the liquid yellow. 

Ether containing Pyroxylino dissolved, tends to assume 
the above state more quiclcly than pure Ether, aud espe- 
cially so when the Pyroxylino has undergone doeomposi- 
tion, and sot free a portion of the Peroxide of Nitrogen. 
It is therefore of the utmost importance that plain Collo- 
dion shmfld bo kept in a cool place, and espoeially that it 
should never bo exposed to light ; oven ordinary daylight 
will, in the course of ten days or a fortnight, confer this 
property of striking an immediate colour on the addition 
of the iodizer; 

The straw-yellow colour which usually follows in the 
course of an hour or so after iodizing Collodion, is due to 
the ozonization of the Ether above described, but the 
further increase of that colour on keeping the Collodion 
for several w'eeks is more dependent upon the Pyro.xyline ; 
for if the Pyroxyline bo omitted from the solution, and 
the Iodide added to tho Ether and Alcohol simply, then 
the development of free Iodine proceeds very slowly. The 
rate of change under the decomposing effect of Pyroxylino 
is mainly aflbcted by tho stability of the purticulnr Iodide 
which is employed. Iodide of Ammonium is the least 
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s(ii,l)k' of tlu! iodides, and Iodide of Cadmium the most so ; 
Iodide of Potassium being intermediate. Collodion iodised 
with Iijilido of Cadmium usually remains ncaidy colourless 
to the lust drop, if made w'ith pure Ether, and Icept in a 
cool and dark place, 

A s the presouco of free Iodine in Collodion affects its 
photograpliio ])roperlies, it may sometimes be necessary to 
remove it, I'hi.s i.s done by inserting a strip of Silver foil ; 
wliieli decolorizes iJio liquid, by forming Iodide of Silver, 
soluble in the cxce.ss of Alkaline Iodide (p. 56). Metallic 
Cadmium and Metallic Zinc have the same effect. Me- 
tallic Mereury also decolorizes brown Collodion, but the 
Protoiodide of Mercury formed has the effect of Ics.'iemng 
the sensitivepesa of the film to light. 

EtTETHEE OBSERVATIONS ON THE MANtJFAUTURB 01' , 
rHOTOGEAPHIC COtBODION. 

In order to conduct the mnmifnctnvo of Collodion with su(3- 
ee-oa, a number of minor points must bo considered, whioli could 
not conveniently be inoludetl in the general dosoription given 
above. These relate not only to the I’yvoxyline, but also to the 
Solvents, and the iodizing compounds : they will now bo ex- 
plained, type of a smaller size being employed for the sake of dis- 
tinotion. 

The most important point is tho composition of the Nitro- 
Sulpburio Acid, in which tho Pyroxyline is prepared ; for it will 
bo found that the -slighloat variation in the quantity of water; 
in the relative proportions of the two eonstitnent acids; or in 
the temperature at the time of putting in tho Cotton, will af- 
feot the result. It will bo advisable therefore to examine these 
matters separately, and in addition to speak of the condition of 
the fibre itself which is important both chemically and ineohaui- 
.cally.''.-: 

! proportion of Water in t)ie Mtro-Sul- 

yAm’o ..dcM.— M^heu many separate quantities of Pyroxyline are 
made in the same Kitro-Sulphurie Acid, the mixture becomes 
gradually weaker by the abstraotion of the elements of water from 
iho fibre, and each successive portion of Pyroxyline is less in the 
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state of explosire Gtm : Cotton, aud more in that of Xyloitline, 
thsm tlio one which preoedod it. 

There 'is considerable -dift'ereneo in the physical properties of 
C'oliodions made from strong and wcalf. samples of Pyroxyline: 
prepared as abore described. In the first instance, when the jiro- 
duet is only one step renioyed from Gun Cotton, tlio Collodion 
pours slowly upon tlio glass, and tends to thicken at the edges. 
The film is not very adherent, and will sometimes split away on 
drying. In attempting to ooat a largo plate, a wavy appearance, 
often known as iBoolUness of the film, is seen at the lower eorner. 
With Py)-oxyliue made in weak acids, on the other hand, the 
Collodion is more limpid and free from struotnve, the film of 
Iodide when formed in the Hath prosenting an even appearance 
throughont. 

Wlien the amount of water in the Nitro-Sulplnmo Acid is 
carried still farther, one of two things happens ; cither the Cotton 
instantly dissolves in the acid, or it is more or less disintegrated 
without aetiuiUy dissolving. The product in the latter case is not 
ontii'oly soluble in Ether and Alcohol, hut leaves hcliind a re.sidue 
oonsistmg in part of imaltorcd Cotton fibre. The portion which 
is taken up by the Ethereal Solvent, may he considered as nearly 
Gorresponding to the lowest substitution compound “Xyloidino," 
and very commonly the solution of this Xyloidme Icavas behind 
an opaque film on evaporation. 

Hei’e it may be piropcr to exiilain the reason why a weak Ni- 
tro-Snlphmie Acid ■sometimes diasolvcs the Oottorij and some- 
times merely disintegrates it. Supposing the temperature, and 
the Cotton used, to ho the same, yet the solvent notion of the 
acids will vary with the relative proportions of Sidphurio and 
Niiria Aeid present, even although the amount of water he cor- 
rectly adjusted to that of the Sulphuric Acid. Thus a warm diluted 
Xitrio Acid used alono acts upon the Cotton rapidly and dissolves 
it; but if a very small portion of diluted Suljilinrio Acid bp added, 
the tendency to dissolve the Cotton is lessoned, or. if the Cotton 
bo already dissolved tho diluted Sulphuviu Acid throws it down 
again. If however the propoi'tion of the diluted Sulphuric Acid 
bo veiy considerably increased, until it reaches to as much ns 
three times the bulk of the diluted Xitrie Acid, then the ten- 
dency td dissolve the Cotton becomes greater than . in the ease of 
a mixture containing equal volumes of the two diluted acids. 
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h. A pmiUar atiiion nf t!ie Oil of Vitriol in the Process . — ^ 

To doinon&ti-ate tlii-., talio ri bheet of oi-dinarj bibulous paj)cr, : 

and having : cut it into separate pieces, float tbein upon yulphuric 
Acid diluted with half its bulk of water and cooled : allow five 
seconda forthofii'st, ten for the second, twenty for the third and • ; | 

so on, until the last piece is gelatiniacd ond dissolved ; tbon ro- { 

move tiic iSulplinrio Acid cnrofnlly by washing, and convert thoiu 
into Pyroxyline. A miu-ked diiference will ho perceptible between 
thesainplesofCoUodionsoobtained. Thefirstaotieeableof- 
i'ect of the previous parelwnentizing, will he an iuerciised fluidity 
and freedom from struotural lines. The Collodion when poured > 

upon a. glass sots veryt rapidly, and with such firmness that the 
finger maybe rubbed haok'C’ai'ds and foiwards without distiu-biug ’ f 

it. The film on lifting ii'om the Bath soon becomes partially siw- | 

faoe-di’y, and repels developers or fixing agents s when washed ‘ 

with water and di-icd, it forms a dense and higldy -varnished surface 
nearly impenetrable by liquids. The moist film after develop- 
ment with Pyrogallio Acid and fixing, aijpeurs umianally <07(41*, 
and will bear pumping on without iiym-y. It is (dso very con- 
traotilc, and tends to draw itself away from tho edges.of the glass. 

■Whan pushed aside it can bo pulled baelt again like the linger of 
a glove. The fixing agent never removes any portion of the 
imago from this. Oollodion because the Iodide of Silver is m the 
film and not only upon its surface. . 

Thu abovo-incntiouod propertios, im])art,ed by tho preliminary 
action of Oil of Vitriol, are not seen to an equal extent in all 
the piofios of paper UK'd in tho experiments, but are more de- 
cidedly oviddnt in proportion as tho acid was aUowod to act for 
a longer timo. If however tho action of tlio acid ho carried to 
that point at which the paper begins to soften and become semi- 
gelaliriouB, then the resulting Oollodion will bo entirely diH'orcnt, 
the film being rotten and powdery. This; we shall presoiitly show 
to be du(s to a disintegration by the Ifitrie Acid contained . in 
the Kitro-Sulphuvio Aeidi wliicb disintegration is exhibited more 
strongly wlieu the fibre is previously eliangcd, nearly into dextrine, 
by the prolonged action of Sulplmi’ic Acid. 

In addition to these oifeets produced by parchmentizing the 
fibre in different degrees before converting it into Tyroxylino, 
tlierc are others which deservo notice. The solubility of the pro- 
duct in Ether and Alcohol is inucli increased, so that the exact 
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amount of water in the Ifitro-Sulphuvio Acid beoomca a point of 
leas importance as affecting solubility, and an acid strong enough 
to make ordinai-y paper explosive and insoluble, answers perfectly 
in the case of paper previously parcbmcntizeil. 

To secure the parclmientizlng aolion in the ordinary prooasB oi 
making Pyroxyline, the amount of diluted Sulpburie Acid pre- 
sent in tlie Nitro-Sidphurio Acid should bo considerably greater 
than tiiat of the Ifitric Acid. The Cotton then shrinks into a 
small compass, and the resulting Collodion will b<3 tough aud 
strong. The action of the Oil of Vitriol in the prooess ovidontly 
precedes that of the Witric Acid, since we find that cotton fibre 
which has once been converted into Pyroxyline is no longer af- 
fected by diluted Sulphuric Acid, even when immersed for several 
hours. 

ApeauUar aclion of the Nitne Acid in the process of making . 
Pyro!ajUne.—Va.o proper action of Nitric Acid in this jn’oeess is, 
as before shown, to commnnicato Peroxide of Nitrogen to the 
fibre, and so to convert the. Cellulose into Pyroxyline j the stronger 
the Hiti’io Acid, the greater, the amount of peroxide imparted. 
Wo notice, however, unotlior action of Nitric Acid upon Pyroxy- 
line, hy which the properties of the latter arc much altered. This 
second or modifying action, if we may ao term it, is exerted not so ; 
niucli by a coiioentratod, as by a diluted Nitric Acid, and more by 
. a hot ISitrio Acid than by the same aoid employed cold. To ex- 
hibit this secondary action of Nitric Aoid, take ordinary Tyroxy- 
line made hy the formula) given in the Second Part of this Work, 
and dip it for an instant in Nitric Acid of sp. gr. J,'4n, mixed 
with a third of its bulk of Sidphiivic Acid (to prevent it from dis- 
solving the cotlon) and heated to about 110° or 150° Palironhoit.* 
The following are the main ohuruoteristies of Collodion prepared 
from Pyroxyline so treated: — It does not sot rapidly upon the 
glass like (ho parehineutixod Collodion last dcserihed, but rn- 
mains liquid for a minute, or even longer, after which it rubs 
V In addition, to this modihod Pyroxyliijo pi'Odncpd by hot Witrio Acid 
.mixed with a little Siilphuriq Acid, a riiinwhahlo duinf'B of properties :nay 
boproduoedhy the pure Nitric Add of I'-ta oiaployed cold, and without any 
admixture of Sulphnrie Aoid, : The TyrosylinQ gradually hooomoa opaque- 
miL lmea ita solubility in Bther and Alcohol ; crontnnlly it dissolves in the 
oold Nttrie Aoid without any ovolution of gna, and if water bo thea added, 

opaque white, flakes are thrown down, which, when treated with Uther and 

Aloohol, simply mvell up Wltltoutpaesrag into solution. : . 
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niidei' (he fingcv in a soapy nmniiev, instead of heaving fric- 
tion willionl. injury. Aflci’ passing tlivougU the bath, the film 
is ci'camrj retains its eurfuco moistiivo for an unusually long 
time, ami mi washing with water and drying presents a porous 
surliicc, quite lustreless, and without any varnished appearance. 
This iilin, when wet, will not hear pvimpiiig on, but is so rotten 
that a small stream of water allowed to impingo upon it makes 
a round hole. Tlie f.'ollociion is uon-eoutraetile, and so far from 
ailiiiitting of being pushed backwards and forwards after lixing 
with the Hj’posulphite, it at once breaks away in short pieces 
under .such tvoalment. h'ixing agents will often remove the image 
from a Collodion of this kind, because the Iodide of Silver is not 
imprisoned by the Pyroxyline, but lies loosely upon its surface. 

Hero we repeat the remark before made when speaking of the 
aotion of Sulphm'io Acid, Tiz. that the secondary or disintegrating , 
action of IJitrio Acid is always gi-enter when the parehmentizing 
ell'i'ct has boon previously produced; and we may also anticipate 
an observation to bo made a few pages in advance, by adding that 
one kind of cellulose, such ns flux, may be disintegrated by the 
Ifitrio Acid more readily than another, viz. cotton. 

To seoure the full disintegrating action of weak Nitric Acid in 
tho ordinary proccsB of preparing Pyroxyline, the bulk of Nitric 
Acid present in the Nitro-Sulphurio Acid should bo at least oynal 
to that of the Sulphuric Acid, and may with advantage be many 
times greater. The cotton will then assmno an opaque appenr- 
anoB on being dipped in tho niixtiivc, and the Collodion will lack 
those properties of strength and touglmoss before referred to. 

Composition, h/ volume, of Nit ro-Snlplmno Acid for prepa- 
ring Plwiograplde Pgroxgline . — The following tablo — . 

OilofVil.riol, Vitro KiWe Acid, 
l'845at00°l?. l-4Bat00°I\ Water..: 

No. i .... ;i ..... 1 ..... . 5 ., 

No. 2 .. .. 2 .... 1 .... i'. . 

No. 3 . ... 1 . . . . \ . . . . * 

No. 4 . . . 1 . . .' . 2 . . . . 

No. .0 .... 1 .... 3 .... 0 

exhibits the composition of five diflerent mixtures of Sulphuric 
and Nitric Acid, in which an attempt has been made to graduate 
the proportion of water in euch a way that the percentage of 
Peroxide of Nitrogen imparted to immersed cotton fibre may be 
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nearly the same in each: the table was constructed by simple ex- 
periment, talcing care in eacli case to work with tho maxhuum 
qiiautity of water, and stopping the addition of water only when 
it was found that the product left a thick sediment on being dis- 
solved in Ether and Alcohol 

Onohnndred grains of perilled and dried (sittoti immersed in 
either of these .five mixtures, with tlie precautions tieiiiisstiry to 
prevent any loss from solution, ought to weigh one lumilred and 
sixty gi'aiiis ; the Pyroxyline in each case is soluble, to a great ex-, 
tent, in glacial Acetic Acid, and also in boiling absolute Alcohol s 
whilst the rosnltiiig Collodion does not produce an entirely opaque 
film. The substitution body formed is therdbra above compound 
D, or Xyloidine, but not above compound 0 (see the V'ocabulary, 
art. PyiiOXrLiNB). A more careful cxaminiition seems to indi- 
oate that if there be a differenoo in the strongtli of the mixtures 
given in the above table, No. 1 is somewhat stronger than No. 5.'" 
The Collodion however from No. 1 is more fluid than that from 
No. 5, thus showing tlmt in addition to high toiiipuraturo and 
dilution of the mixture with watcav un excess of Sulphurio Acid 
has to do with flowing properties of CoUoclion. A greater iiinouut 
of fluidity than exists even in the Collodion from No. 1. may be 
produced by dipping the I’yroxylinc first in No. 1, to secure the 
full action of tho Sulphurio Acid, and afterwards in No. 5 ; the 
• weak Nitric Acid will then act more decidedly than it wouhl have., 
done upon a product produced by one immersion. 

. The tompei-aturo employed Ibr the above table of acids may bo 
100° Fivhr. j and, in making the Pyroxyline, wt) find that the 
lower numbers give a product which has a,n opnquo nppearanoo; 
whoi’oas the Pyroxyline made by Nos; 1 and 2 oxhibita no opacity. 
The flve samples , of Collodion dtifor very nmoh in the rapidity 

* If any one shoaia clesire to oxamino the above acids ua n’Biirda their 
strength or power of imparting NO, to the libro of Cotton, iel, it ijn liomo 
in mind tiwt ill tho ease of No. 1 thepcreeutagoammmt of NO, in the Pyr- 
oxyline vviil iucreaee conaiderahiy if.the.Oottoii ho pormittod to reiiiani ibr 
: aeverai liotira in tile coiil acid. The jiroportiou of Nitrin idd in this iiiix- 
, tore is so email, being little more tliiiu one-flfth of the total hulk, that the 
Nitrie Acidisin a measure, erimisted in acting upon the lllii'e, and conac. 
.qnontly a rntlior low snhstilntion body is formed : the Cotton iinbihea tlie 
lii(aid like ,a sponge, and for tho. first Inilf-iiour mdy tliose liortiima of tile 
acid which, touch the fibre produce any effect i aftenvarda, however, a pro. 

. ceae of diifiision goes on in tho lupiid, and frcali acid eoiniiig into Cfnitiici 
with the fibre, iuore.Beroxide of Nitrogen ia oommvmiQated to it. 
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witli wilioh they sot upon the gliias, and also in- their physical 
stmctaro ; the first setting vapidly and producing a homy film ; 
the last scarcely possessing any power of setting. The only way 
of oTerooming tliia, and puttmg them on something like a par, 
is by varying the proportions of Ether .and Alcohol in the sol- 
I , vents, using more Alcohol hi the former, and jnorp Ether in the 

( latter. Observe, however, that although the lower mombers of 

(lie series in tlie above table ought to yield a Oollodion sotting 
less rapidly upon the glass than the upper member, s, yet that this 
observation only applies when the full quantity of water is em- 
ployed in the lyitro-Sulplnuic Acid. For as before shown, the 
setting power is injured by u weak Nitric Acid, but not so much 
by a stroiigor acid ; hence No. 6 would prodnoo a Oollodion with 
suflieient power of setting if the amount of water in the Nitric 
Acid were reduced j but in this case the film would possess the 
objectionable properties of Pyroxyline made in strong acids, being • 
• glutinous and difficult to pom-. 

Jiffect of Rainitu tie J'e/iqjero<Hr«,— Although wc have spoken 
?' of lluidity of OoUodion, and tenacity of the film as aireotod by 
the relative proportions of water, Sidphurio Acid, and Nitric 
Acid present in the jN itro-Sulpliuric Acid, yet such remarks must 
:i ;i , ho taken very much in oonneotion with the- temporatoe at the 
time of putting in the Cotton, since the physical modifications 
produced by the two constituent acids arc seen in an exaggerated 
degree when the Nitrn-Sulphuric niixluro is healed. An iioUl 
wliioli gives an insoluble and explosive product in the cold, will 
yield Pyroxyline perfectly soluble at a higher temperiilure. I’yr- 
oxylinc prepared in acids hivvely warm, makes CoUodion wliioli 
is glutinous and difficalt to ponr on largo glasses, oven although 
containing ns little os two or throe grains of tho aoluhle Coliton 
to tho ounce. The (ilin soon bocomes snrfiico-dry, and repels tho 
developer so that it cannot be made to Ilow' up to the edge : on 
examinalion after fixing, it shows cellular spaces and Btraetnval 
linos. Jlot aviik, on tiie other hand, yield Pyroxyline of the 
kind which is easily sohihlo in Ether and Alcohol to tho extent 
of eight or ten grains to the ounce of solvents, and the resulting 
Oollodion is, limpid and adherent to the glass. There is also 
, an absence of ati'uotuml marking in tliis Collodion, the tnms- 

I parent liiyor being nearly huiiiogeneous, even when liiglily mag- 

l-r iiified. - ■ ' ' ■ ■ 
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Tlui roader will poi'ceive tliat tlio ttbora pbysiciil ciruiits of ia- 
ereoaod temperature aa'O almoat identieul with tlioso bel'oro attri- 
buted to a dilution of the KTitro-Sulpburio Acid with water. Tins 
is <iuito natural, because boat and dilution eo-opei-aio in inereau- 
iiig the action of tlie aeid.s upon the fibre, Wlinir wu Imvc to do 
ill preparing a Pyroxylino for fluid ami adbcslvo ( tollodioii, ia to 
bit tbe exact point at which disintegration of the fibre cominoMce.s, 
and to add more water, and raise tbo temporaturo a finr degrew, 
if after an immersion of five or ten tniuutes tbo i’yroxylinc ap- 
pears strong and unyielding, like ordinary cotton. 

Diff'erent forms of Cellulose. — Cotton, filraw, Ifitb, ,1’lax, etc,, 
with tbe manufactured fabrics produced from tbo same, may bo 
converted into soluble Pyroxylinc, but tbo product will be more 
or less difl'erent in each case. When a rather concentrafed 
Ifitro-Snlpburio Acid is used, Cotton may give a glutinous Col- 
lodion, and Calico a fluid Collodion. In another aoicl, wenber 
than the last, the Cotton succeeds well, whilst Calico instantly 
dissolves. Tho difference in the two eases appears to depend 
principally upon the Ihiehtess of the Jlhrii; Calico produces 
Pyroxylinc of tbe fluid kmd, end ia partially dissolved, heoauae 
tbo Nitric Acid in acting on the onlsido portions of the closely- 
twisted fibre, is reduced in strength, and Imnco tbo interior of 
tbo fibre is loft more nearly in tbo condition of Xyloidiue. It is 
possible also, that with this weakening of the acid there may bo 
a BDimsponding rise of temiMraturo, wbioh would assist in pro- 
ducing a powdery Pyroxylinc, or in causing solution. 

Linen, even when selected of tbe same thioknoaa, yields a mord 
limpid Collodion tlian Calico, and one of whieb fho film is lc.ss 
tenacious and contractile. 'Pheso peculiarities cannot be sutiaffio- 
torily explained, unless they depend upon a difl'orenco in eurnpo- 
siiion ; which is not improbable, sinee it is known that Plax can 
be distinguished from Cotton by cliemiool testa, being more casity 
discoloured by the action of alkaiios. 

Both Linen and Calico undergo a change by constant use, 
which ia recognized on making the miiturial into Pyroxylinc. 
Old and rotten rags arc quickly disintegrated by the acid mlxf ure, 
and the Pyroxyline produce.a a highly structureless CoUodioti, 
which adheres with much tenacity to the glass. Paper has been 
at different times much recommeirded for the, preparation of 
Pyroxyline, hut it. will easily bo gathered from the above remarks 
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Hint it is an unfit material j for not only do different samples of 
paper Yiiry Kreatly in tliiclmess, wliioli, (is before., shown, would 
nitl'et tile action of the Kitric Arid, but, being made both from 
Cotton, aiul Linon rags, some of wlnoh rags are now and otlicrs 
old anfl rotten, tliey cannot be expected to produce niriformityi 
Thu Hwedisli filtering paper imported into this (jounlryforcho- 
inical purposes, has been stated to : be nniforni, but the Writer 
docs not find the assertion correct ; the Pyroxyline being at one 
time struotnrelesa and at another eoroparativoly glutinous, even 
>yith the same Acids, , ; 

; In addition to the materials meutipned above, others; have 
been tried, such, as China (Trass, the Pith of the ■ Jerusalem Ai'ti- 
choke, the Pibra of the Aloe, etc., but the result was only to oonr , 
firm the opinion above expressed, that on each material the Snl- 
phurio Acid, and also the h’itric Acid produces a different efi’oot. 
The Fibre of the Grasses, inelucling Flax, appears to be more 
easily disintegrated and dissolved both by Acids and Alkalies 
than that of Cotton, and to be convertible into sugar with greater 
.facility, 

A point of some ini])ortaneo, as regards the manufaelnro of 
Pyroxylinu, is the cleansing of the Fibre thorougl ily from adhering 
resinous mailer, which, if allowed to remain, dooxidi/.oa a portion 
of the Nitric Acid, and so far weakens it as to ensure the immedi- 
ate de.struclion of a portion of the cellulose at high teniporaturcs, 
A convenient Buhstanco to employ in oloansiugis a diluted allinli, 
which eonvei-ts the resin into a soap more or less soluble in water. 
It is probable th.it the difi'oroncus which have been said to exist 
between Cotton of various growths may depend in part upon the 
proseneo or ahseneo of this resinous matter. The Mauufaetu- 
riT who wishes to work with great aoenvaoy, and to employ the 
largest quantity of water possible in tho Nitro-Sulphurio Aoid, 
sliould also bear in mind that Cotton is a hygroscopic substance 
and requires to be artificially dried. A minute proportion of 
moislarro jircsent upon the very surface of the Cotton, would pro- 
duee a greater etteet in eiuising solnliou than tho same quantity 
of water added to tho NitrorSidpliuric Aoid, sinoe it would dilute 
only that portion of the Aeid whioh tonohes the Fibre, and tliu.s 
would cause a rise in the temjieraturo, . . 


Phototjmphic J’nperties of Varimts ICinds of Pyrasoylhie . — In 
xmjparing Pyroxy lino from the five different mixtures given in the 
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taWe of composition of STibro-Sulpliui'ic Aciti at page IU9, it is 
foundtoilUferinits riiotogrnphio pi'opi'Ttii's a? noil as in it, pliy- 
Sioal propei-ties. . As regards iutensity of tlio Mogatiro imago, we 
oliservi! that Pyrosylme .made iu the inixtiwes at tlio top of the 
scale, which contain an excess of the diluted Oil of Vitriol, tends 
to produce move intense images than Pyroxyliiie from No. 4. or 
No. S, in which IJio diluted Nitric jlcid in iu excess. Tho dilfer- 
Ciicoin the two cases is caused. hy the Oil of Vitriol, Biiioo the 
same effect of increasing intensity can be obtained hy parehmen- 
tiaiug the Fibre Ih-at and converting it into Pyroxyliiie after- 
wards; and it is not imi>robablc that this notion of the Sidphurie 
Acid in iuercasing intensity depends upon a conversiou of the 
Cellulose into a substance resembliiig dextrine in its photogra- 
phic action. 

Irrespective of the proportions of the two Aoids, the qmintity 
Of water in any mixture of Nitro-Sulpliurjo Acid will affect the 
photographic intensity of tho resulting Pyroxyliiie and Collodion. 
This effect is: evidently duo to the same action of weak Nitric 
Acid ae that which ciiuses is to disintegwite the .iribre, for if wo 
take a sample of Pyroxyliiie previously pnvehmontinod by Oil of 
"Vitriol, and capable of yielding great hUen.shy in Collodion, we 
may destroy its properties in that respect moat eomplotoly by : 
dipping it for on instant in a. warm mixture oontaining an excess 
of very weak Nitric Acid, When speiiking of the Negative Nitrate 
Path it will be shown that it lo.sea its jjow'or of producing a 
dense picture if a little organic mutter oxidiued by Nitrio Acid' 
ho added to it t it appears therefoi-u that Nitric Acid is eopable of 
producing with orgaidc bodies a suhstmiee of unknown eompo- 
Bition, which is injurious to the mtonsity of the photographic 
image. This subject however is not at present elenrly under- 
stood, Olid we must therefore be satisliud with indicating tho 
facts as they stand. 

'£Uo iemperaliii’e of theNiti-o-Snljihurio Acid at tlio time of 
immersing tho Cotton invariably aifeets the photographic pro- 
perties of Pyroxyline. At high tcmpeviitures a portion of the 
Fibre is converted into a substance which has a bitter; taste, and 
:tnni8 brown when treated, with Alkalies. This: substiuioe is 
believed to be Nitro-G-luoose, formed by the action of strong "Nitric 
Acid upon ,0rap,e Sugar ; the Grape Sugar itself being produced 
, froni. the .Oeffnlose by oontact with the warm and diluted Sul-: 
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jvlmvic Acid. In studying the efleot which this bitter product 1 

of decomposition is likely to prodiieo, wo may prepare Nitro- ‘I 

(llucGso and add it to Collodion. Nitro-GHueoao diminishes the ^ 

poiisitiveness of the film to obsciIS'e radiations, but increases the a 

rapidity and intensity of the development in Negative pictures. i 

Vigorous images arc produced even in ii very dull light, but they 
aroatwaysliablBtobohlueliandwhitoAvithoutmiddletiutSjOr 
to solariue and become extremely rod in the most exposed parts 
of the 111m, where 'the light acts strongly. OoUodiou made at very 
high temperatures, although possessed of great fluidity, adhesive- 
ness, and freedom from structural , lines,, with other physical ad- 
vantages before, enumerated, is found less useful for ordinary work 
than sample.s prepared at a lower temperature and which are not 
so good in physioal properties, being somewhat ropy in hot wea- 
ther, and drying up more quickly after sensitizing. A film of 
this latter kind is very sensitive, and every radiation makes a dis- 
tinct impression even after the shortest exposm-e. 

The author of this 'Work is inclined to attribute the peculi- 
arities of Collodion made from liinen, or from Paper manufuo- i 

tured outof partially decomposed rags, to the presence of Nitro- 
Q-lucOse in the Pyi’oxyline. ,Ho has found that unless the toni. 
pordtiu’e of the Nitvo-Sulpburio Acid he kept low, there is a 
peouUar disposition to form the hitter rosin, not only in lliinen i 

Pibre, and partially decayed Cotton .B'ibre, hut also in the pure i 

Cotton Fibre previously converted into vegetable parchment by 1 

the action of diluted, Sulplmrio Aoki. In each case the Collo- 
dion is highly intense, and when shaken up , with Carbonate of 
Potash assumes an anibsr-yellow colour, whereas a Pyroxyline ■ | 

nearly free from the bitter matter remains colourless for a timo ! 

on treating the Collodion with Carbonate of Potash. 

: It may be proper before leaving this part of our subject to say 
a few words on an action which Chlorim appears to exert in tho 
manufacture of Pyroxyline. The yellow Kitrio Acid of eOmiuerco 
invariably contains a portion of Chlorine, and this is found to 
exert a decomposing action upon the Fibre, tlio result of which 
is to increase the fluidity of tho resulting Collodion and also its 
intensity, but somewhat to diminish its sensitiveness. It is ad- 
visable therefore to employ a Nitrio Acid, from whieh the Clilo- 
vhio lia.s been eliminated, since any amount of intensity of Collo- 
dion may bo ohtaiued by suflieiently iucreasuig the proportion of 
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ffluted Oa of Vitriol in the Witro-Sulphiirio Acid, or by raising the 
teiaperatimi, and avoiding the use of too Much water in tlie acids. 

In exainining ooramercial samples of Pyroxylin 0 prepared from 
Cotton-wool, the Writer hn«*mel with a viirioty whieli gives 
great intensity of Collodion with an average imionni; of fluidity. 
A quality of Pyroxylina similar to this may be prepared in ii mix. 
turo of Nitro-Sulpliiiric Acid eontahiing about two nioiisuros of 
Oil of Vitriol to one measure of Ifitrie Acid of •145 (coiitaminateri 
with a little Chlorine), and a quantity of water deciiiedly few than 
that given in the table at jrage 109. The temperature of the acid 
mixture must he sufficiently raised to disintegrate the fibre, and so 
to produce a Pyroxyline whieli oeeupios a small space wlieii dry, 
has rather a yellow aspect, and is inclined to be dusty. The illm 
from the resulting Collodion is not very sensitive, since it contains 
a notable portion of the bitter resin, but it answers remsrlcably 
well for a negative Collodion prepared with a inixud Iodide aivd 
Bromide, aud its manuihoture requires less nicety than the for- 
mttla whieh the Author adopts, since the quantity of water in the 
acids is not so large. 

Spontaneous Dcoomposition in Ih/roiet/Kno,— The Author , has 
occasionally failed when using samples of Pyroxylina which have 
been kept for many months after preparation.- A, partial libera- 
tion of O.vidco of Nitrogen npjicars to take jilaeein some inshmeas, 
forming an atmosphere of red fumes within the hot tie. I’yroxy- 
line which has undergone much decomposition from the use of a 
very high fomperaturo in the process of manufaetaro may be ex- 
pected to change in this way, and especially so if tlie acids . tiro 
not thoroughly removed by washing j a little Svdjthiirie Acid loft 
in the Pyroxyline would keep it contimially damp, and perfect 
dryness is essential to the stability of I’yvoxylims. TiVom phe- 
nomena observed, in the decomposition of Nitro-Chieo, so it is. 
probable that constant exposuro to light favours tlie change. 
The products of tlio spontaneous decomposition of Gun Cotton 
have been stated to he Oxalic Acid and a neutral orgamosub- 
stancB having the composition of Gum.* 

THI! PLAIN COLLODION. : 

The ralative proportions of Ntlier and Alcohol in Collodion 
: ^ For sOBio ftrther properties oC Pyroxyline not meiitionetVin this See- 
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allbnii both (.1.10 physical and Photographic properties of the so- 
lution. Tills subject has been already alluded to at p. 103, but 
there are scjnearHitional observatjons to be made. ^ . 

The use of an excess of Alcohol is advnntagoouB in prevonting 
the -lither from evaporating quieldy in hot weather’. At tempe- 
raturos of 90° and 100“ Pahr. it is almost impossible, with Col- 
lodion oontaining but little Alcohol, to ' coat a largo glass (ind 
immerse it in tire Bath before the upper part heepihes dry; 
consetprently an uuevoii ooating of Iodide is produced, with a 
blueness at the top edge. This happens especially when the . 

Spirits arc very strong and almost free from water. Another 
advantage of nialdng Collodion with a loi’go quantity of Alcohol 
is, that it more readily amalgamates with the Bath solution, and 
does not throw the Uquid into greasy linos upon the surface of 
the film. There is however a practical limit to the use of Alco- 
hol, inasmuch as not being a complete solvent of Pyroxyline it 
alters the structure of the film, rendering it gelatinous. 

Tim qualily of the Pyroxijliiui is the firet important point to 
he eonsiderod in determining the relative proportions of Ether . : , 

and AJoolwl. With a sample of Pyroxylmo made at a low teni- 
pevatuve and in rather strong Nitro-Siilphuvio Acid containing a ! 

minimum of Sulphuric Acid, barely enough Alcohol should, be ; 

used in the ylain Collodion to confer the requisite soluliility, viz. 
an eightli or a twelfth pai’t, by bulk, of the Ether t otherwise the ' i| 

iodiaed* Collodion will ho v«7 tender and easily torn, glutinous 
and diffloult to pour, loosely adhci’ent to the glass, and full of 
crapy lines and structural markings; 

*ryimyliue prepared from Cotton-wool by thq formula vvith 
a large excess of Oil of Vitriol will bear more Alcohol than 
the last, and with some advantage, for the contractility which 
makes it separate from the edges of the glass is lessened by tlio 
addition of Alcohol. The tendency to set quickly and produce 
water-markings at the upper edge of the plate is also to a great 
extent obviated, as is also the rapid surface-drying of the film 
after taking it from the Bath, which causes it to repel the deve- 
loper, as bel'ore shown. The film, being nearly strueturelosa and 
very tough, will hem- a quantity of Spirit which, in other cases 
* This oljBoi'Kitioa supposGS the plain Collodion and the iodizitiir oomiinimd 
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would pxoduco orapy lines mid tenderness. If llio I’yroxyline 
of this formula be made in acids containing tlio largest possible 
quantity of water, tlie proportion of Alooliol in tbo plain Collodion 
may be ono-half of tbo Ether, ivhieh will give, after iodizing, 
equal bulks, of the two Solrents; but if the. Nitro-Sijlidiurie 
Aoid was made with less water, then the proportion of Alcohol 
in the plain Collodion must not cxccecl onu-ihird of the .liltliev, 
or the lihn will ho woolly at the lower corner of the iilate. 

It will he found that the aoluhility of this tough kind of l?y- 
roxylino is inm-eased, by employing tho maximum quantity of 
Alcohol, 80 -that if the plain Collodion he diluted \vith Ether, a 
precipitate will take place. With otiior kinds of Tyroxylino 
differently prepared, the addition of Ether to the plain Collodion 
produces no precipitate. 

In the ease of Pyroxyliuc prepared in Nitro-Sulphurio Acid 
containing equal hulks of Oil of Vitriol and Nitvie Acid, with 
the maxiimmi of wator, it is advmWo to reduce the cpiantity of 
Alcohol somewhat; for if too much Alcohol be employed, the set- 
ting of tho Pvroxylino will be so grcally retarded that the upper 
edge of tho fdin will become diy boibre the lower part has soli- 
dified sutTleiontly to take tlie Bath without precipitation of the . 
Pyroxyline. Such uii ofl'cet could, not liappon in tlie caae of the 
first formula of page 1 09, containing Oil of AHtriol in excess, be- 
cause it would he impcissiblo to use such a mixture in a state suf- 
ficiently weak to destroy tbo property of selling in the resulting 
Pyroxyline ; before that point was reached tho Cotton would dis- 
solve in the acid. 

The e-iaat drnngih of the Alcohol used in Photography mu»t 
always be noted, siuee tho effect of wnterwlton present in any 
quantity is to produce viscidity of Collodion, niid more vapid de- 
conipo,sition nndcr the influence of the iodizing conqiound. Tlie 
experience of Photographers is favourable to the employment of 
even a stronger spirit than that usually recommended j . and when 
it can he obtained, theAloohol of '805 at (ifPB'ohr., sold in oorn- 
meree as absolute, may be preferred, as a rule. 

■With tho moat horny kind of P’yroxyline, however, prepared by 
the first fommhi at page 109, a little water appears neee,s.sary, to 
open out tho strocture of the film and prevent it from iissomiog a 
condition in which itresamhles Glutta Pcrelia in being imiicrvious 
to liquids j but in the ease of Pyroxyliue from formula Eo; 3, of 
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j pngB 109, sugIi as is retrommcnclnrl for Positives, the film will be 

j fmlllciently porous, even with the whole of the Alcohol in tho 

I (ibsolutR statu. With formula No. 1 the Alcohol of -805 may also 

j be employed, if the jii’oportion be increased iffitil it nearly doubles 

I; ; ' that of the Ether.: i / 

i l^oinijrapMo Effect of Exccus of Alcohol in Collodion . — rTho 

j addition of Alcohol to Collodion lessens the contractility of tho 

'V,; film, and renders it soft and gelntinons. This oondition is lavour- 

ahlo to sonsitivencss, perhaps from the play of allinituM being 
promoted by the loose manner in which the particles of Iodide 
arc held together. The extra sensitiveness obtained by use of 
Alcohol however does not increase after a certain point : on the 
contrary, it diminishes, for it appears to bo necessary to extreme 
. sonsitivonesa that the f ilm should coagulate within a oertain time 
after it has been ooatedj and themforo the addition of Alcohol 
must be stopped when the film loses its ready setting qualities, 
aud is not eoheront under the finger. Hence a piorous Collodion 
: ; , is soon injured in .seivsitivonoss on adding too much Alcohol, but 

I ; a strong and tough Pyroxyliuo will bear equal bulks of the two 

Ij, : Solvents without loss in that I'ospeet. 

7 'Pho above observation as to tho olToct of excess of Alcohol in 

; diminishing tho .sensitlvouoss of tho film to. dark objects applies 
particularly when tho atmosphere is cold and damp, and evapo- 
ration is retarded. At a very high temporafuru and in a dry air, 
it does not apply, sineo the presence of Alcohol is then useful in 
preventing the film from becoming surface-dry, especially when 
it is neeeasary to keep tho sensitive plate for a long time between 
.exposuve luid devolopmont. 

Intcnsiiij of Negative is much favoured by using a full quantity 
4 of Alcohol,* and particularly when largo glasses are coated, and 

I ' long focus lenses, which work slowly, are employed. The dilfer- 

■V enoe is doubtless due in part to the structure of tho film being 

opened out by tho Alcohol, so as to assist tho developer in pono- 
trating, and partly to tlie rupidiiy of evaporation and consequent 
surface-drying bemg diiiiiiiished. Hence in hot weather the Al- 
cohol acts very heueficially, and with Collodion made almost en- 
tirely of Ether, the Negatives are unusnally weak at such times. 
J Pyroxyline of the horny kind is especially liable to lose iiitoiisity 

;i * fi’cr full piirtieulars as tn.tho parity of Alcoliol for Pluttegruphio pur- 

I ' : : . .pqsb SCO tho ypoatailary, Partlll. : 
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!'it high temperature unless thO' Alcohol be atliled freely so os to 
pi'event the film from hceomirig hard and imperviouB. 

Uiinowpoititioit of jPlain Collodion hy ICiinpmi]. — Plain Collo- 
dion tends to become more limpid by keeping, and often acquires 
the property of eliminating Iodine rapidly from the iodizer ; but 
the rapidity with which the change takes place, varies much with 
the mode of preparing the Pyroxylino and with the ([imlity of the 
’ Jitlier. Hnpposing all the materials to bo pure, the decomposition 
after keeping for several months in a cool and dark place is very 
sliglit, and is generally considered to improve the quality of the 
Kegative rather than othenvise: it imparts a slightly rod or 
purple tone to the image, without much afleeting the sonsilivepess, 
and hence many prefer to keep a stock of Collodion always on 
hand, that it may settle down clear, and “ripen,” This proceed- 
ing however would be veiy far from safe with an unstable Pyroxy- 
liiie, or an inferior Ether, since the Oxides of Nitrogen would, 
tlien be set free from the Gun Cotton, and iiijui'y to tlie sonsi- 
tivoness would rasult from elimination of Iodine after iodizing. , 

Wlien great' stability is an object, as in exporting Collodion 
to foreign climates, the Pyroxylino ought not to he made in such 
a ■way as to produce much dcoomposilion in the Nitro-Sulplmrio 
Acid. For instance, if we take pieces of old linen and immerse 
tiiein at a temperalnro of 150° Eahrenhoit in a Hitro-.9nlphurio 
Acid mado purposely very weak, the greater part will dissolve, 
but a few fragments remain, wliioh, when washed and n])plicd to 
tliB.tongue, 'liavo a bitter taste. In this case the Pyroxylino is 
partially decomposed in tlie Acid, and Collodion inndB from tho 
product might work well at first, but after keejiing for twelve 
months in the plain slato would probably boas thin ns water, 
and produce a rotten and insensitive film, 

Tho heat kind of Pyroxylino for yielding a stable Collodion, 
aooording to the Author’s experience, is that made from Cotton- 
wool, and at rather a low temperature. This preparation lias 
been proved to letain its original properties «o«rh/ unebnugecl for 
nine months. The test for decomposition of Pyroxylino is nrjUa- 
Uon of the Collodion loith dry Carhonateof l^olanh. 'When so 
treated it should remain colourless for a oertnin time : if it assunu' 
abrown. tint in leas than two bonrs, traoea of the compound above 
named as resembling Nitro-&lucoso are present. 

Plain Collodion, made at a tompevalure ol iyo° to 1813° Kahr,,. 
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will Ivccp AvdU I'oi' a few wcots, but when exported to a distant 
olimatej and subjected to an elevated temperature, liberates Io- 
dine from iodide of Potassium somewhat quickly, and is useful* 
only for taking Positives, orNcgativo viewswlien exposure is not 
an object. Carbonate of 1*010811 skakeniip with tliis kind of Col- 
lodion strikes a brdwii colour.; 

A point which should not be overlooked in propai-ing Collodiqn 
for keeping, is the IcugtVi of time during whieb the llbro of tW ■ 
Cellulose renuiius in the Nitro-Sulphuric Acid. A short immer- 
sion (five minutes) is tho best, and if tlio material be loft for half 
an hour or longer, as may sometimes be done without solution 
taking place, the Oollpdion will often acquire by degrees the pro-, 
perty of striking a brown colour with Iodide of Potassium. 

The quality of tho Ethet' is very important in making a Collo- 
dion Of uniform properties. It is possible to obtain an Ether ■ 
whicli wiU remain for months without assuming the condition 
known its “ ozonized,” in which it liberates Iodine from Iodide 
of Potassium j but Ether containing Aldehyde or org.anio impu-, 
rity will soon change. 

The Photographer will bo guided partly by tho quality of bis 
Ether in deciding as to the best formula for a Pyroxylino, be- 
cause an inferior Ether soon renders tlm Collodion rather limpid 
through formation of Acetic Ether or some similar product, by 
w'liieh the setting power of the Pyroxylinc is dimiuiHhed. It 
must idso bo borne in mind that when this impure Ether libe- 
rates Iodine in the iodized Collodion, a cmTi'spoiiding portion 
of the alkali I'otiisli is set free, whinh, as we shall presently show, 
adds to tile limpidity and lessens the sotting powers. To meet 
tills dilihiiilty the Pyroxyliiie should ho made slightly more tough 
and eoiiiractile than is necessary, which may bo eUeeted by ro- 
dueiiig the teniperatiu-e oi’ tlie Acid a few degrees. Also, since 
iiiipiive Ether soon b&oiiies ozonized, a high temperature of 
Hitro-Svdphurie Acid ought to be avoided, ns likely to render 
the Pyroxylinc unstable. 

Inferior Ptlier usually produces a moi-o intense Collodion than 
pure Ether, but tho phiiti Collodion does not keep for any length 
of time without change, soon losing its sensitiveness, and yielding 
pieturos wliich are black and wliito without middle tints. A 
rapid elimiiiation of Iodine hikes plaoo oil adding tho iodizer, and 
the film is weak and rotten.. In soma cases commercial Ether is 
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contaminated with organic Oils haTing.a foul smell, or contains 
^traces of the Alkali, employed sin Hie prftcesses of puriHeation. 
"file latter impiu'ity is particularly objcctionaMo, becauso Alkalies 
anil Carbonated Alkalies deconipoau Oolloilioi), reuiii'i-iiig it lim- 
pid and destroying the setting properties, " Motbylated ICtber” 
(see the Vooabulai’y, Pint III.) is largely employed in the mamx- 
faeta« of Collodion, but where expense is not an object, the 
Writer recommends tbo piu'o Etlier in preference, (.Bciul the 
article “Ether,” in the Vocabulary, for further particulaiw.) 

lODIZINPr SOLUTIONS. 

Different Iodides yaiy in their offoot upon plain Collodion. 
Those which have a.u acid reaction, like the Iodide of Cadmium, 
may he expected to inerenso the glutinosity. But Alkaline Io- 
dides, such as Iodide of Potassium or Ammonium, render it lim- 
pid and structureless. Fixed Alkalies or Alkaline Carbonates have 
a nioi'e marked olfect than Alkaline Iodides, ns may bo shown by 
agitating plain Collodion with poivdered Carbonate of Potash : 
in the eonvao of a few days it becomes as Iluid as W',ater. The 
first ellteel of the Alkali however upon Pyroxyllne marli' by the 
fonnida with excess of Oil of Vitriol is to vendor the Collodion 
glairy, so that the bottle may often bo completely inverted with- 
out any immediate loss. The same observation applies to Alka- 
line Iodides i they thicken the Collodion slightly in the first 
instance, and afterwards render it more limpid. When Collodion 
gradually becomes limpid under the action of an Alkaline Iodide, 
it loses its power of sett.ing upon the glass j but there is a remark- 
able differenee betw'een Collodions in tbo rajndtty of this change, 
and those which ai’o tough and unyielding when newly made 
withstand the action of the Alkali for a much longer time. 

The render will perceive that tbo. effects now attributed to the 
action of alkaline Iodides upon Collodion, via. limpidity, and a 
diminished power of setting, are tbo same as those spoken of un- 
der the bend of dilution of the Nitro-Sulpliurio Acid with water. 
There is however Obis important difforonoo in the two oases, that 
in the former on inorcaso of pbotograpbic intensity neeiimpanies 
the porosity^ but in the latter the intensity is diminished, ns al- 
ready shown at page 114 

Iodide ofCadmixm . — The stability of this compound is its great 
recommendation ! Ether, unless highly ozoiiissod, has littlo or no 
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efifeai ill liberating Iodine from : ife Anottier advantage of the 
Iodide of Oadmiiiin la that it' does not destroy the setting prism 
parties of tliii xiyroxyline as tho idliaUno Iodides oveiiluully do. : 

The Collodion should bq prajiarcd purposely when Iodide of 
Ciulniiiini is used as an iodiiior. Collodion conttiiiilng I’yroxyliuo 
made at a low toraporatni-o and in rather strong acids, works 
(olerably well alUr iodir.hig with the rotussium or Ammonium 
eompouiid and keeping until liboriition of Iodine and linviofaction 
havs taken platiL' ; but with Iodide of Cadmium it would he in 
OTtny respeet nnsiitisfactory, ilowing in a slimy mannor upon tho 
plate, exbibiliug empy lines, ropelling the developer, uud splitting 
away from the glass on drying. -Whoit the Pyroxyline is made in 
strong acids at a veiy high tomporature, the Collodion is often 
sniHciently fluid, but yet is not altogether adapted for iodizing 
with the- Cadmium Salt, from its toudenoy to produce “ wool- 
liuos.s " or unevenness of flim at tho lower edge of the plate. Tho 
proper kind is that prepared in weak acids, and suffloiontly parch- 
mentized by the Oil of Vitriol to give tho requiaito dcgice of 
• intensityi ■ : ■ ■ 

Iodide of Pofimmn, — This Sail is well adapted for iodizing 
Collodion not required to possess keeping properties, but its 
sparing solubility in Alcohol and Dthor is an objeetion. Collo- 
dion contamhig 4^ parts of Ether of -725 to 3i of Alcohol ‘SK!, 
will cany nearly three grains of Iodide of Potassium to tlie ounce. 
With equal bul ks of Ether and Alcohol the full quantity, viz. four 
grains, may be dissolved, P’ive parts of Ether with three of Al- 
cohol will not take more than 2 or 2i gvains to the mmeo. The 
admisture of Iodide of O.idmium with Iodide of Potassium in- 
creases the solubility of tho latter Salt, hy forming a double Salt, 
tho Iodide of Potiis-sium and Cadmium. To produce this bom- 
pound, which is well fitted for iodizing Collodion containing five 
parts Ether to three of Alcohol of ’SIS, equal weights of the two 
Iodides may be taken. Those proportions are not strictly correct, 
but they are siitriciently near for practical purposes. 

It may also bo remarked that the quantity of an alkaline Iodide 
wliieh any Collodion will cany depends partly upon tlie Tyroiy- 
lino. With that parl'icular kind of Pyroxyline which is recoin- 
inended for Negatives in this Work, no more than grains per 
ounce must ho employed, otherwise the Iodide , of Silver will ap- 
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and marts will result. '.By mixing tln3 Iodide of PotaBsium with 

« dido of Oadmimn, or by using Iodide of Giidmium alone, u 
•ger quantity of Iodide may be used without the appearance of 

The cifeot of using an iodizing solution containing more Iodide 
of Potassimn than the Collodion will retain in snlution, is not 
always to produce an immediate precipitation, atioh ns would re- 
sult if the Pyroxyline wei-e omitted and the iodizing solution 
added to an equivalent quantity of Btlier and Alcohol. The pi-a- 
aenco of tho Pyroxyline prevents a visible doposition, but the 
Collodion will produce a spotted image, and after atnnding for 
some days crystals will form upon the sides of the bottle. 

When the whole of the Alcohol contained in the Collodion is 
of tho strength, of ‘806, coinmeroioUy known as “absolute,” it 
will soaroely bo safe to iodize with Iodide of Potassium only, un- 
less tho proportion of Alcohol is nearly double that of the Ether i 
much however will depend upon the degree of di'yness of the 
Ether itself, since tho oouimorcial Ether often contains Water 
dissolved in it, in sullloient quantity to prevent tho pteeipitation 
of the Iodide of Potassium. The preparation of an iotUzing solu- 
tion of Iodide of Potassium is a troublesome process wiih Alcohol 
of ’805, since it is necessary to piiiverizo tho Iodide very earefnlly, 
and to boil tho spirit upon it j in noUl weather such an iodizer 
is apt to deposit cubical crystals iipcm tho sides of the bottle 
oontaining it. . ; 

Commercial Iodide of Potassium is often oontaminatod with 
Carbonate of Potash. This Salt has an injurious action not only 
in , throwing a white .deposit of Carbonate of Otulmium when the 
mixed Iodides are used, hut also in reacting upon tho Collodion 
and prodneing rajiiJ liqucCiction, as before shown. Pure Iodide 
of Potassium is now prepared purposely for Photography : the 
crystals have a slightly yellow tint, and the AJeoholio solution 
liberates Iodine slowly on oxposwe to .Light. 

Iodide of Ammonium is useful in iodizing CoHodion, wiien it 
is requu’cd to add also a portion of Bromide; if any Iodide of 
Boiasyhw! were present in such a ease, a white deposit would 
form oil: nceoimt of the sparing ^^olubility of .Bromide of Potaa- 
Siam in Spirits free from water. Collodion oontaining 4 1 drai'lima 
of .Ether; tO:3i of Alcohol ‘816, will not carry more than a ijuarter 
: of a (grain of Bromide of Potassium to the ounce, but it will easily 
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disaolvu a much lavgeiv quantity of Bromide of Ammonium ovlJvo- 
mido of Oadmiiiin. tlho only objection to the use of Iodide 
.Ammcmiura is its instability, and the diiriculty of invariably ob- 
iiiiiiing it ill a pure state, the Writer having found that most 
of the siuiiples prepared by aid of ; Sulphuretted' Hydrogen or 
Hydrosulphate of Ammonia contain traCoe of Sulphur , com- 
IiOuudj and are inferior to, those made in . the moiut way, by: pro- • 
eipitution. When Iodide of Animojiiuni becomesbrown.byltecp- 
iiig, it may he deeolorized by .shating it up in a hottla with a 
little ICther, aiid drying upon blotting-paper. . 

Iodide of Sodium is intermediate in solubility between Iodide 
of Potassium and lodido of Ammonium, and would bo a valuable 
oompomid for iodizing if it could bo obtained commercially in a 

Itidido of Iron was formerly used in Photography, but has now 
become obsolete. It produces a very seiiBitivo Collodion at fli'st, 
but soon reacts upon tlio Pyroxyline, and the Collodion becomes 
I'educed to the oonditiou of a jelly. The Nitrate Bath is also 
thrown out of order, Protonitrate of Iron being formed, which 
ohniigcs to Pernitrato and precipitutes Metallic Silver on the sides 
of the trough. 

. OJwmioal and PhoiograpMo action of the varioiix Iodides in 
Collodion . — With recently iodized Collodion the diiference in 
sensitiveness between the various lotUdes is not very marlmd if 
tliey aroin a pnre state. The presence ;of Garhonato of Potash, 
Todate of Potash, or Clilorido of l-’otassium in the commorcinl 
Iodide- of Potusshun at oneo diminishes the .son.sitivoiioss j and 
,-niy i racD of n Sulphur compound in the Iodide of Ammonium 
will have tho sanus 

The intansiiji of Negative Collodion docs not vary materially . 
with the lodiile, if tlio Collodion be tested soon after iodizing. 
Nevertheless by close observation minute ditferoneea can bo de- 
tected, and Iodide of Potassium will be found to give a somewhat 
iiioro vigorous picture tlum lodido of Ammoniuin. . With any 
lodido also tl.ie intensity will be lessened by adding too largo a 
quantity of the Iodide, and eBpecially when the setting power of 
the Collodion is siiiall, for it must bo remembered that .Pyroxy- . 
lino has always uu^jjf or loss of an organic reaction towards the 
Salts of Silvoi', and thereforo the lodido of Silver ouglit to be 
brought into close relationship with it. If from any causej sUch 
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as Bsceas of Iodide, deficiency of sotting power iu the Collodion, 
etc,, the sensitive film of Iodide be allowed to lio loosely upon 
the surface of the Collodion, the picture will ho very feeble, and 

will often fall away when the fixing agent is applied. 

Al'ter Collodion has been kept for a time iu the iodixnd stote, 
both the sensitiveness and the intensity will vary with the Iodide 
chosen, bociuise, as before . shown, an attinity exists between the 
Pyroxyline and the huso of the Iodide. ./Vlknlinu Iodides are 
soon decomposed by Collodion, and hence a loss of sensitiveness, 
depending partly upon the retarding, effect of free Iodine, and 
partly upon the new oonipouncl formed by the liborutod jilkali. 
The liquefaction of the Collodion, and its diminished power of 
sotting upon the glass, must also be supposed to ho injurious to 
sensitiveness (p. lit)). T'he intensitj/ however will increase in con-., 
sequenoa of these changes, since IVee Iodine, although it lessens 
intensity in a dull light, tends to prevent feebleness of the imago 
from sokrkation in a. strong light j and tho compound formed 
by the trace of liberated Alkali, whatever be its nature, hap, a 
diveot notion in adding to the intensity. I'ho. liquofaBtioii of tho 
Collodion is also sorvieeablo up to a certain point, by removing 
tho impermeability to tho developer which tho more dense and 
horny kind, s of Collodion exhibit. 

Iodide of Cadmium is tho most stable of all tho Iodide, s, yet 
with Iodide of Cadmium as an iodiser, an amount of chiinge suf- 
ficient to lesson the sensitiveness of tho Collodion to very dark 
objects eventually takes iilaeo, and witli an unstable Pyroxylino : 
or impure Ether, this change may bo evident oven in a few weeks.. 
Iodide of Cadmium also iuereasos tho intensity of Collodion after 
a long keeping, especially with Pyroxyline made in rather strong 
aeids. In sueli a case the Collodion gradually becomes slightly 
gelatinous, tho film solarizing strongly in the parts most acted on 
by the Light, and tho image exhibiting a bright red. nolour when 
viewed by transmission. This state of Collodion is well iltted for 
photographing ill a didl light. 

The natiu’o of the Pyroxyline must also bo taken into aoconntin 
e.stimating the probable effect of iodizing with an AlkiiKno Iodide. 
If it has undergone decomposition in the munufaeturo, tho sensi- 
tiveness of tlio CoUodiou will soon be lost j^j^ut if pri'parrd at 
low temperaturoa it:.romains. for , a longer time unchanged of all 
kinds of Pyroxyline the least stableafter iodizing i,s that prepared 
from Linoii, in weak aoids^ and at ft high temperaturo. .. 
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1 A point which allbcts the keeping cpiiilitics of a Collodion, or 
its stiibility after iodizing, is tho proaenco of Bromide combiaed 
, with the Iodide. Collodion so made aBaunias; the usual yellow 
tint when inixociwith the iodizing solution ; but. in the course of 
some hours either the whole or u. part of the free Iodine appears 
to bofe-abaorbod. This obaugo takoa plado tftosf j^aphdly in tbo 
ijiise of metliylatcd ISthor, but it may be Been more, or loss oyeh 
with pure lOtlier and jiuro Alcohol. No satisfactory explanation 
can be given. 

To fueilitato tlio (jomproheusion of tlie decompositions whieli 
take place in iodized Gollodlon, let the following experiments be 
made. Take Nitro- Glucose and add it in small quantity to. or- 
dinary Collodion iodized with the Potassium compound ! the 
elunination of Iodine will bo somewhat more rapid than usual, 
the Collodion at tho same time losing sonsitiveness mid gaining ^ 
intensity. Next disaolvo Nitro-Glucoso in Spirits of Wine, and 
boil it in a tost-Uibo with powdered Carbonate of Potash ; tho 
. liijuid beopinos brow-n, and ovolvq.9 a smeU of biirnt sugar j a 
few drops of it in iodized Collodion rapidly destroy tho sensi- 
tiveness, but; add jnuoli to the blaokness of the Negative. In a ; 
third, experiment introduoa a portion of a reducing agent, such 
as grape-sugar, into iodized Collodion : tho result will be to 
lessen the sensitiveness on keeping, and io increase tlie intensity. 
iU'lid, experiment last described shows that not .only the nature of 
tho particular Iodide, and that of the Pyroxyline, but also the 
presehoB of .foreign orgaUio substanoes may afteot the : keeping 
properties of iodized Collodion j lienee tho importaiioo of using 
Ether whioli lias been eareftilly freed from traces of Aldehyde, 
etc,, sineo evoutho employment of an Iodide as stable os that of 
Cadmium will not prevent decomposition if substances are pre- 
sent in tlio: Collodion whieh have an allinity for Oxygon. 

Another experiment, illustrating the effect of changes in Ool- 
locllon after iodizing, is the following Take Nitrite of Soda, 
and boil with it Aleohol of '805 until a saturated solution has 
been obl-iiined ; a few uiinimB of the liquid added to an ounce of 
iodized Collodion, will increase the intensity. A Nitrite is one of 
the pi’oduots of deoinnposltioii of Collodion by alkalies, or. al- 
kalme Iodides, , and may Bomothnos bo seen in the form of well 
dolined crystals at the bottom of tho bottle. ■ . . ^ ^ 


138 


COltODIOIf 


THE NITBATE 


MODE OF TBSTINe COLDODIOS CHEMIOjiLL y . 

So mnoli luiviD!? been said of tlio mrajliimicul imd cljeuiioal 
(liffereuces in vtirions samples of Pyroxyliiio and Oullodioii, it 
may be well to give a few. simple rules for testing iliese sub- 
btanees. Pirat, boil a. small portion of tho I’yeoxyliue in a tost- 
tnbc witb glacial Acetic Acid : if it I'emains uiiactod on, tho pro- 
portion of Peroxide of Kitrogen in it is gi’enlor tlLiin the author 
advises, but if it becomes gummy and traiispiU'uiil,, it will bo 
likely to yield an adliesivo Collodion. 'Phis test Qiton foils, from 
tlie eoraniereial glaeitd Acetic Acid being diluted witi i w'ator, in 
wliioh case it is no longer a solvent for Pyroxylino. IloE a 
seoond portion of the Pyroxylino with Alcohol of sp. gr. '805, 
sold os absolute : it ought to dissolve partially, but the prosenco 
of d per cent, of water in tlie spirit will prevent tho solution. 

'I'hird, dissolve six grains of tho Pyroxyline in half an onnoe 
of Jiithor of '720 mixed vvith half an nunoe of Alooliol of '815 
containing 3.J gruins of Iodide of Potassium j a iloeeulenl dopo.sit 
of vmdissolvod mutter will gemn-Blly indienlo that veiy weak acids 
wore used iii malting tho Pyroxylino. Now take a ekan glass 
plate and pour a little of tho Collodlim upon it. If it runs with 
dilBeulty, soon golatinizea, and can bo pushed aside in a skin, tho 
proportion of Solphurio Acid in tho Nitro.Sivl])huric Acid was 
not greater than twice that of the Nitrie Acid: if tho proportions 
had been as three to one, the film would havo allowetl tli,o flngor 
to pass over it without bi’e.iking, when c.ximiined at. this stage. 
Tho Collodion however may appear thus adliereiit to tli,o glass, 
ovon with neirls in the proportion of ocimd bulks, tr/ici! ih‘ uculs 
are very wea^: ; but in tlio former case this olfect will bo seen 
quite indopendeiitly of tlio quantity of waltr in tbe aeids, Prao- 
tioally the tost is useful, and the writer always hegins by oxa- 
inining a new Collodion in that way : if he can push tho iUm 
aside before dipping in tho Bath, he concludes that tile. Pyr- 
oxyline was not sidficiently disiutegratiid to yield a Iluid and 
adhesive Collodion.. Pyroxyline made Irom linen nr iSwedisb 
paper, will generally prove satisfactory as far as this test is con- 
cerned. ; Collodion made, from methylated spirits,; which foiled 
with the test at first, .will often satisfy it after a few months 
keeping in tho plain state (p. lai). 

Having examined the Collodion in the wav above descrihod. 
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flivido what remains into two parts, anti agitate one half with 
(li'y (.’ai-boniitB of Pot-ash ; the rapidity with which, it. turns yellow 
will he a guide to its probitblo photographic, intensity, and to its 
ulaliility after iodiaing. lixperienee is rcquu’cd in employing 
tills te.st, but a practical operator will liud it useful in deciding 
whetber the Pyroxyline was mode at a temperature sufficiently 
high to generate Nitro-Glucose. I’he Bthor contained in the Col- 
lodion for this experiment must he pure, since inferior samples of 
Ether may become yellow with a Carbonated Attali even when 
not oontiuning Pyroxyline. 

I'he setioud half of the Collodion iodized with the Iodide of 
Potaasinra should be put aside in a dai-k enjiboard, that the rapi- 
dity with whioli the Iodine is eliminated may be observed. Q-'ho 
varieties of Pyroxyline which docomjiose Iodide of Potassium 
voiy readily, are those which have been strongly parchraentized 
by the use of the formula containing tlu-ee volumes of Oil of Vitriol 
to one of Nitric Acid, and the higher the temperature of the Ni- 
trosulphurio Acid the more rapid the change. Pyroxyline from 
old linen or paper is more nnstahle than that Inst described, and 
if it has been allowed to undergo any spoutancous decomposition 
. by want of proper care in keeping, it is still worse. Truces of Sul- 
phurio Aoicl left in the Pyroxyline from improper washing, will 
have the .same effect of discolouring the iodizer ; but in this case 
the plain Collodion; ought to redden blue Jjitnms in twelve hours.. 
Observe that this test may fail completely when the Ether and 
Alcohol ai'B not .gomiiuo, since the commoreial spirits- oftosn re- 
absorb the Iodine and thus give a delusive appearance of purity. 

One more tost may ho mentioned, To aseertaiu whether a 
sample of Pyroxyline has been sti-ongly parchinontizcd by the 
Oil of Vitrio,! in the process of manufiictnro, .dissolvo fourgmin.s 
in one draulmi of Aleohol of ’805 mixed with two draehins of 
Ethor of "720. If the formTiia of throe of Sulphm'ie Acid to one 
of Nitric Aoicl was adopted, the plain Collodion ought to booome 
milky on dilut ing with i>ure Ether, The presence of a little water 
in the Ether, or the use of too dilute an Alcohol, interferes with 
the test, since the precipitated lloeeuli are soluble in water. 
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SECTION II. 

Tlie Ghemisfrtj of the Nlfealo Bath. 

Tke solution of Nitrate of ^Silver in Avhiok tho plate 
coated wiUi Iodized Collodion is dipped, to form tlie layer 
of Iodide of Silver, is known toolinieally as the NUrata 
Math. Tho Cliemiati-y of Nitrate of Silver lias been ex- 
plained at paj;e 1.2, b\it tliore are some points relating to 
tlio properties of its aqueous solution wliieb require a fur- 
ther notice, , . 

Solubility of Iodide qf Silver in the Nitrate Bath,’~ 
Aqueous solution of Nitrate of Silver may bo mentioned 
in the list of solvents of Iodide of Silver. The proportion 
dissolved is in all cases small, but it increases with tho 
siretifiih of the solution. If no attention were paid to this 
poiivt, and tho precaution of previously saturating the Ni- 
trate Bath with Iodide of (Silver neglected, the film would 
be dissolved when loft too long in the liquid. ^ 

This solvent power of Nitrate of Silver on tho Iodide is 
u-oll shown by taking tho excited Oollodicmphito out of the 
Bath, and allowing it to dry spontaneously. The layer of 
Nilralo on the surface becoming eoncentmted by evapora- 
tion, eats away the film and produee.s a. transparent, spotted 
appearance. 

In the solution of Iodide of Silver by Nitrate of Silver 
a double salt is formed, which corresponds in jiroperties 
to the double Iodide of Pofcisaium and Silver in being 
decomposed by the addition of w.ator, Consequontlyi in 
order to saturate a Bath with Iodide of Silver it is only 
neecssary to dissolve tlio total U'oighl, of Nitrate of SilvxT 
in a small bulk of water, and to add to it a few grains 
of an Iodide; pierfeet solution takes place, and on subse- 
quent dilution with the fuU amount of water, the excea.s 
oC Iodido of Silver is pi’efiipitafced in the form of a milky 
depositi'- ■ . , 

The above named double salt of Iodide of Silver and 
Nitrate of Silver has been termed by Sclmauss the “ lode- 
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Nitrate of Silver,” and although in the Collodion Nitrate 
Until it is present only in small quantities, and in a state 
of aoiiition, it is quite possible to obtain it in well defined 
crystals. No corresponding conqjonnds containing Bro- 
mide and Chloride of Silver, are known, and hence it will 
not be necessary to saturate the Bath with those salts 
when it is desired to nae them in Collodion, 

Although the addition of water to the Negative Bath, 
renders it milky by precipitation of Iodide of Silver, dilu- 
tion with Alcohol has not the same effect. ..In the Chapter 
on dry Collodion it will be shown that Iodide of Silver 
omuhines with Nitrate of Silver in greater proportion and 
in a more permanent manner, when the Nitrate is previ- 
ously mixed with organic matters. 

Arid condition of Nitrate of Silver . — A solution of Ni- 
trate of Silver prepared from the commercial Nitrate has 
naually an acid reaction; the crystals having been imper- 
fectly drained from the acid motliei'-liqiior in which they 
were formed. Hence, in making a new Bath it is advisable 
not only to saturate it with Iodide of Silver, but to neutra- 
lize the free Nitric Acid it contains. 

The quantity of this Acid is very variable. If the 
Nitrate has been carefully di’ied at 210° Fahrenheit, and 
then crystallized a second time, no Nitric Acid can he de- 
tected, the ooneentrated aqueous solution slowly restoring 
the blue colour of reddened Litmus. This alkaline oflect 
<!pon reddened Litmus the Writer believes to bo the pro- 
per roaotion of pure Nitrate of Silver, since he finds it to . 
exist in 8a.mples of Nitrate which have never undergone 
fusion. On the other hand. Nitrate of Silver which has 
been crystallized only onco from tlic acid mollicr-liquor, 
without any attciupt at careful drying, is often so deci- 
dedly acid that it cannot be einpiloyed in Photography 
until: neutralized. 

The Nitrate Bath, all hough pcrfcotly neutral when first 
prepared, may become acid by continued use, if Collodion 
coiitaining much /bee Iodine he constantly employed. In 
thai case a portion of Nitric Acid is liberated, thus:-— 


Nitrate of Silver + Iodine 
= lodido of Silver Nitric Acid+ Oxygen,'" 

If I, lie Batli contains Acetate of Silver, free Iodine libe- 
rates Acetic Acid.-iii place: of Nitric Acid ; and Nitric Acid 
added to such, a Jlatli neutralizes itself and diaplaces Acelic 
Aeid, tlius : — 

Nitric Acid 4- Acetate of Silver 
= Nitrate of Silver 4- Acetic .Acid. 

The actual quantity of aeid liberated by Collodion wiiieh 
lias become brown from decomposition, is very inconsider- 
able, audit is a common error to be coutinually ncutralizina; 
the Nitrate Bath. When, however, the trough wliioh holds 
the Bath is: narrow, and. the plates large, a. minute addition 
of Alkali inay occasionally be required, to prevent the 
film from losing sensitiveness, and yielding weak nietallio 
Negatives. 

Alkaline condition of the Bath . — By “ alkalinity ” of the 
Bath is meant a comli f ion in which the blue tint is restored 
to reddened litimis-papcr. This eliaiigo, whou rapid, iiidi- 
eatoa tlial. an Oxide is present in solution, which by i.'om- 
bining with tlie acid in the reddened paper neutralizes it 
and removes the red colour. 

If a small portion of caustic Potash or Ammonia be 
added to a strong solution of Nitrate of Silver, it, produces 
a brown precipitate, which is Oxide of Silver. 

Ammonia -b Nitrate of Silver 
s= Oxide of Silver 4- Nitrate of Ammonia. 

The solution, however, from which the pveeipitale 1ms 
se]3aratod, is not loft in a neutral state, but posses.sos a 
distinct alkaline reaction, since Oxide of Silver is sparingly 
soluble in water, and the solution restores. the blue colour 
of reddened Litiniis. Botli Oxide of Silver and (Jurbouate 
of Silver are also aSajidaatfy soluble in water oontuining 
Nitrate of Ammonia; which salt is continually acoumu- 
lating in llie Bath when •conipourul.s of Ammonium ai'c 
used for iodizing, 

: * l’hi« Hl!6r»toa'03!yg®> proaaees IoSa.«o of Silver in tlio film, lu rotfinliiij)' 
’irlicu prod&ut in sniuU 
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A;ti alkiJinfs Batli is fatal to sueccaa in Photography, pi’o- 
(lucing thiif; nniversal darkening of tho film on applying 
the devclo)iei' to -vvliioli tho, name of “ fogging’Mias been 
given. Hence care mnal; be used in adding to the Bath 
aulisr.ancoa wliich tend to make it alkaline. Collodion oon- 
taining free Ammonia, often sold in the shops, gradually 
does so. Tho use of Potnali, Cai-bonafce of Soda, Chalk, or 
Mnrl)le, to remove free .Nitric jifjid from the Bath, has 
tile same effect, when an, exeeas is employed ; and hence a 
teioB of A.cotic Acid must afterwards be. added. 

Tlie mode of testing a bath for alkalinity is as follows : — 
a strip of porous blue Jitmua-papm; ia taken and held to 
the mouth of a bo ttle of glaoial Acetic Acid until it becomes 
reddgnod ; it is then placed in the liquid to bo examined 
and left for ten minutes or a quarter of au hour. If Oxide 
of Silver be present in solution, tho original bine oolour 
of the paper will slowly but gradually bo restored. This 
experiment must not be made in a strong light, or tlio 
litmus-paper will darlcen, and the blue colour be obscured. 
Indeed it is always somewhat difficult to oxnmino a Ni- 
trate Bath by test-papers, since the pure Nitrate of Silver 
has a sliglitly allculino reaction ; and hence the Photogra- 
phio effect of alkalinity, viz. cloudiness of the imago, w ill 
to the amateur, afl'ord a more certain guide. The Writer 
believes that tlie use of Ammonia for the purpose of neu- 
tralizing .the Bath is the most common caii.se of failure from 
alkalinity, few being aware tliat a sinylc d,rop ofstmng Am^ 
moiiia will neutra lize a comparatively largo quantity of aoid. 

Acetate of Silcar iu the Nitrate Hath. — In preparing a 
new Bath, if the cry.stal.s of Nitrate of Silver are acid, it 
is usual to add an alkali in small quantity. This removes 
the Nitric Acid, but leaves the solution faintly alkaline 
from Oxide of Silver. Acetic Acid is then drop2jed in, 
which, liy combining with the Oxido of Silver, forms Ace- 
tate of Silver, 

AcoLiite of Silver la not formed by the simple addition of 
Aeetie Aoid to the Batli, because its production under such 
circumstances w'ould imply the liberation of Nitric Acid ; 
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but; if an. alkali be present to neutralize the IS'itrie Acid, 
then, tlie double decomposition takes place, tlma — ' 

Acetate of Soda -f- Witrato of Silver 
= Acetate of Silver + Nitrate of Soda. 

Acetate of Silver is a udiite flaky salt, apnringly solulfle 
in u'ater. It dissolves in the Bath only in small ]n'opor- 
tion, but yet . sufficiently to .atfect the Photographic pro- 
perties of tlje sensitive Collodion film. The observance of 
the following simple rules will obviate its production in 
injurious quantity •• — First, when, it is required to remove 
free Nitric Acid from a hath not contaimntj Acetic Acid .a 
solution of Potash or Carbonate of Soda may be dropped 
ill freely ; but the liquid must be filtered before adding 
any Acetio Acid, otherwise the brown deposit of Oxide of 
Silver will bo taken up by tbo Acetio Acid, and the Bath 
will be charged ivltli Acetate of Silver. Secondly, in deal- 
ing witli a Bath containing both Nitric and Acetic Acid, 
employ au alkali nmvh dihited (Liquor Ammonia! with 10 
parts of "Water), and add a single drop at a time, coating 
nud trying a plate between each addition ; the Nitric Acid 
will neutralize itself before the Acetic, and with care there 
will be no formation of Acetate of Silver in quantity, ; 

The question is sometimes asked, how Acetic Acid may 
be removed from the Nitrate Bath, and Nitric Acid sub- 
stituted? This operation is somewh.it difficmlt to effect. 
Nitric Acid, when present in excess, can be neutralized and 
converted into a Nitrate, which is nearly or quite inert in 
Photography ; but to neuti-alize Acetic Acid is to form an 
Anetate, which is not inert; and the subsequent addition 
of Nitric Acid to such a solution again liberates Acetio 
Acid. Evaporation to dryness is tlio only moans of eU’ee- 
tiially eliniiiiaUng tbo Acetic Acid from the Bath, and to 
this proceeding there arc grave practical objections, as will 
presently be shown. 

Organic Mutter in the Nitrate Bath, — Nitrate of Silver 
has an affinity for certain kinds of organic matter, aiul 
when such substances are present, the .Photogi-aphio action 
of the Bath is in some way interfered with. 
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Oommeroial ci-ystallizeci Nitrate of Silver is frequently 
eoiitaminated witk traces of an impurity, which is probably 
produced by organic matters falling into the Nitric Acid 
employed in dissolving the Silver. Eepeated reciystalliza- 
tion is required to remove this substance. If allowed to 
remain, it injures the sensitiveness of the film to obscure 
radiations, makes the Negative weak and metallic, reverses 
the action of the light, and produces either fogging or 
markings of various kinds, the result of irregular reduction 
ofSilver. , • 

Solutions of Nitrate of Silver often acquire organic con- 
tamination by being kept in troughs of Gutta-pereha. 
The Writer is of opinion that pure Gutta-piercha has little 
action upon Nitrate of Silver, but that the commercial 
article is usually adulterated. Caoutchouc is also without 
action, but Oaoutehouo vulcanized with Sulphur, such as 
is used for the tops of watertight baths, will decompose 
the Nitrate of Silver by degrees. Baths injured by impure 
' Gutta-percha, produce fogging of the film, streaks of ir- 
regular development, and qitick discoloration of the solu- 
tion of Pyrogallic Acid, attended tvith variations in tlio 
density of the Negative pietm-e ; in the Apjperidix will bo 
found a method of coating the sides of the Gutta-percha 
with shellac, to prevent this decomposition as far as pos- 
sible. 

' The presence of one variety of organic matter in ; the 

bath, is indicated by excessive density of the Collodion 
picture, with red solariznliou m the most exposed parts, 
accompanied in some instances, but not invariably, with 
diminished sensitiveness to weak radiations. This state, 
which is the reverse of that described . as resulting from 
organic mal tcn- oxidized by Nitric Acid, may happen in 
the case of Nitrate of Silver obtained by evaporating old 
bailis to the ery.stalliziug point, or it may occur after 
usuig Collodion containing Grape Sugar. Glycyrrlnzinc, 
or Liquorice Sugar, in Collodion, does not dissolve out 
into the bath so readily as Grape Sugar, hut when Collo- 
dion containing Glycyrrhizine is employed constantly, the 


Witrato Batli. erentually gives WegativeB wiUi a density 
greater or less than that obtained by nse of pare jS'itratf 
of Silvei’. Glyeyrrhizmc purposely added to the Iwth iu- 
ereases tho intensity of the image in some states of Collo- 
(lion i but the solution so treated is prone Co qiumge, iind 
after some weelis’ keeping the intensity of image iimy be 
materially lessened. 

Albumen and Gelatine soon dcoomposo jN'itrate of Silver, 
and lienee tlic dipping of a few dry albuminized plates, or 
the floating of eldoride-papers intended for the printing 
process, upon a Collodion Bath, wonld effectually disorder 
it, and almost certainly give rise to fogging. 

Alcohol and Ether react very slowly upon solution of 
Fitrate of Silver, and Pyroxyline is almost without effeet. 
Hence whenymre Colloilionis employed, the bath may bo 
kept for many montba without much nppreuiablo change. 
It should however bo carefully excluded from light, or the 
sides of the bottle will be covered with a delicate layer 
of reduced Silver, Methylated Spirit of Wine is seldom 
snjfioiently free from volatile oil to remain long in tho 
bath without producing partial reduction, ' 

Oil of Cloves counteracts in lunensurotho (jftoct of Io- 
dine in old coloured Collodion, and is a useful addition in 
some instances, but it will by dogrues re, act upon the bath, 
and render it useless for a very delicate process. Slight 
fogging occurs which can only bo removed by acidifying 
the solution with Acotie- Acid, Gallic Acid ImS a still more 
marked effeet upon the bath j it first gives iuercased sensi- 
tiveness of the Collodion film, with a tendency to fog, but 
afterwards produces a condition of bath in wliioh the sen- 
silivenoss is much impaired, but the intensity of Negative 
is great, even when tho pictures aro taken in a feeble light, 
or after acidifying the bath with Nitric Aoid. ' 

Collodion containing common llosin, has be(5n recom- 
mended for use in the dry Collodion process ; but the llosin 
finds its way into tho bath, and spoils it for the wet process, 
soon producing solariaation of the most exposed parts of 
the pU'fe, and altering the appearance of the film of Iodide, 
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an THE ' NITRATE BATH. ■ 

SO lliiit it hecomcs pale and blue, instead of being yellow 
■ and ereamy.- ■■■ ■,'."■■■'.■,• ^ ^-c 

Tlie elfeet produced bj' organic matteva in tbe bath 
will be more intelligible if wo explain tliat not only Wi- 
irarp of Silver, but also ludidv of Silver bos an affinity for 
iicevtiiin class of these bodies. Ilenoe when a Collodion , 1 

illui is dipped in a bath of Ihe kind described, a trace of 
orgauio matter is carried down and retained in the film. ii 

'This applies especially to Albumen, which lias so decided f 

an affinity for Iodide of Silver, that its presence will en- p 

tirely alter the colour of the film, and render it bine and t i 

transparent. A state of bath in which the Collodion film, p 

instead of being yellow and creamy, appears blue or opa- i 

lescont, may bo produced by organic matter, as well as by 
a deficiency of .Nitrate of Silver. i j 

To remove organic matter from tbe bath, it has been f 

reoommeudod to expose it for two or three days to a bright 
sunlight ; the greater part then separates in combination 
with reduced Oxide of Silver. This mode is unBatisfactory 
at the best, but it may sometimes be adopted ns a last re- 
source. Kaolin (see the Vocabulary), or freshly precipitated 
Oxide of Silvei’, will absorb and retain some kinds of organic 
matter, such for instance as Albumen, but in other cases 
will be without effect. An increase of sensitiveness to the 
extent of one-half, has in the Writer’s experience been 
jirodnced by shaking up an impure bath with Kaolin ; .so 
that this plan will o.ften repay a trial. 

Uve of Fused Nitrate of Silver for the Bath, — Fusion 
lias been resorted to with a view of expelling traces of 
Nitric Acid from the crystallized Nitrate of Silver, and 
thus lessoning the trouble of preparing the bath. It must 
be observed however that decomposition of the Nitrate is 
liable to occur in melting, if the crystals are not ehemically 
jiure. A trace of any organic substance, such as a bit of 
cork, or a fragment of gelatine adhering to the sides of the 
porcelain dish, would at the melting point of Nitrate of 
Silver remove Oxygon, and produce Nitrite qf Silver : a 
safer plan is therefore to pulvorize the Nitrate and dry it 
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ill a hot-air bath, at about twontjr degrees above tlie tom- 
jierature of boiling water. Supposing the blitrato to be 
absolutely free from organic matter, thoro would be no 
clangor of forming Nitrite in the process of fusion, Hince 
the temperature at which Nitrate of Silver decomposes is 
far above its melting point. 

Nitrate of Silver which ha.s been much decomposed iu 
melting, produces a great peculiarity of development, lii 
the Positive glass process the whites are often solarized, 
and appear blue by reflected light ; whilst in the Negative 
process the image is highly intense, with ovor-aotion in 
parts like the sky, and the film usually fogs slightly towards 
the end of the development : on applying the developer the 
whole picture starts out instantly, and the solution of Pyro- 
gallio Acid becomes muddy instead of assuming by degrees 
the colour of sherry wino. Those effects are not unlike 
those previously described as duo to certain kinds of or- 
ganic matter in the hath, the I’cduction of Silver by tJia 
developer being in both cases facilitaled. 
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CIIAPTEE YII. 

Ojr POSITIVE AND NEaATITU COLIODION PHOTO- 
GRAPHS. 

Tnr, tevm.a “ Positive” and “ Negative” ocenr so frequently 
in all works aijon the subject of PhotograpLy, that it will 
be impossible for llie student to make progi-ess w'ithout 
thorougldy iinderstanding their meaning. 

A Positive may be defined to be a Photograph which 
gives a natural representation of an object, as it appears 
;iO:the«ye. . ’ : , '' , 

A Negative Photograph, on the other Land, has the 
lights and shadows reversed, so that the appearance of the 
object is iolmnged or negatived. 

Ill Photographs taken upon Chloride o/'S/Zeer, either in 
the Camera or by superposition, the effect must necessarily 
be Negative ; the Chloride being darhened hy luminous 
rat/x, the lights .ire represented by shadows. 


The following simple diagrams will make this obvious. 
Pig. 1 is an opaque image drawn upon a transparent 
ground ; fig. 2 represents the effect produced by placing it 



in eolitaet with a, layer of sensitive Chloride and oxiwsing 
to light; and fig. 3 is tho result of copying lliia negative 
again on Chlorido of Silver. 

Fig. 8 therefore is a Positive copy of fig. 3, obtained hy 
means of a Fegative. By the first operation the tints are 
reversed; by the second, being reversod again, they are 
made to correspond to the original : henee the poasessien 
of a lSFegiitive enaldes us to obtain Positive copies of the 
object, indefinite in number and all precisely similar in 
appoaranco.. This capability of multiplying irapreasiona 
is of the utmost importance, and has rendered the produc- 
tion of good Negative Photographs of greater ODnseqvionco 
than any other branch of the Art. 

The same Photograph may often be made to show either 
as a Positive or as a Negative. Ifor instance, supposing a 
piece of silver-leaf to be mit into the sbapo of a cro.ss and 
pasted on a srpuare of glass, the appearance presouled by 
it wovdd vary under dilleront circunistimces. 

Pig. 1 represents it placed on a layer of blaolc velvet; 

I'iR. 1. . .. Fip S; 



fig. 2 as held up to tho light. If wo term it Positive in 
the first ease, *. e. by reflected light, thou it is Negative 
in the second, tliat is, by traiisinitted liglit. The explana- 
tion is obvious. 

Therefore to carry our original definition of Positives 
and Negatives a little further, we may say that the former 
are usually viewed by reflected, and tho latter by t raus- 
inittod light. 

All Photographs however cannot bo made to repi\''acnt 
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liotk aucl Xtigatives. In order to possess tUs 

ciipability. it is necessary that a part of tiro image should 
1)0 teuisparoati and the other but with a briyM , 

mrjkco. These conditions ar’e fullillod when, the Iodide of 
Silver npo.n Collodion is employed, in conjunction. with. a 
developing agent. , . . 

Every Collodion picture is to a certain extent both .IS ega- 
' : tive and Positive, and hence the processes for obtaining 

both varieties of Photographs are substantiiilly the same. 
Althon,ch however ilio general characters of a i^’ositive and 
a JTcgativo arc similar, there are some points of diflerence. 
A surface whicli appears perfectly opaque when looked 
down upon, becomes smnowhat translucent on being held 
up to the light ; hence, to give the same effect, the deposit 
of metal in a HiTegntive must be proportiomilly thicker 
!' than in a Positive j otherwise the minor details of the 
image will be invisible, from not obstructing the light suf- 
ficiently. 

With these pivliniiunry remarks, wo are prepared to 
investigate more closely the ritUonalc of the processes 
i f - . for obtaining Collodion Po.sitives and Negatives. All that 
' refers to paper Positives upon Chloride of Silver will be 
|, treated in a stibsequeut Chapjter. . . 

; SECTION I. 

p On Collodion TosUives. 

Collodion Positives are sometimes termed direct, because ' 
obtained by a single operation. The Chloride of Silver 
acted u£Qn liyM uhne, is not adapted to yield direct 
Posilive.s, the reducetl surface being dark and incapable of 
representing the lights of a picture. Hence a developing 
ageut is necessarily employed, and the Iodide of Sdver 
: substituted for the Chloride, as being a uiore sensitive pre- 
])ai-acion. Collodion Positives arc closely allied in their 
nature to IJagueiTeotypcs. The ditfereueo between the 
; two consists principally in the surface Used to sustain the 
sensitive layer, aud the nature of the substance by which 
} the invisible image is developed. 
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In a Collodion Positive the lijEjhts are formod Ly a bright 
surface of reduced Silver, and iho shadonti by a black 
background showing through lire transpareut pjortioixs of 
tlie plate. 

Two main points are to bo attended to in the prodiudioii 
of those Photographs. 

Xfivst, to obtain an imago dislinet in every part, hut of 
cnmparativehj small intoytsily.~ \^ the deposit of reduced 
metal bo too thick, the dark, baekgronnd is not seen to 
a sufficient. extent, and the picture in consequence xs deti- 
eient in shadow. 

Secondly, to mliiten the surface of the roclueed metal 
as much as possible, in order to produce a sufficient con- 
trast of light and shade. Iodide of Silver developed in 
the usual way presents a dull yellow appearance w'hioh is 
sombre and nnpleasing. 

The Collodionfm' Posiiives . — Ordinary Collodion iodized 
for Negatives and giving a thick yellow film, usually fails 
in tidcing .good Posiiives. If the exposure iu the Camera 
be sufficiently long to impress dark shadows, the lighter 
parts of the. imago devclopc with sucli rapidity that the gra-. 
dation of tone is lost by excessive deposit of Silver. The 
addition of Nitric Acid to the Bath is to a certain extent a 
remedy, inasmuch as it lessens the intensity of the redxie- 
tion and gives tlio Silver a sparkling appoaraneo ; never- 
theless Positives taken in this way arc always nnpleasing, 
and cannot bo compared with a good Daguerreotype in sofl- 
ite.ss and delicacy. 

. A better class of picture may often bo obtained by dilu- 
ting down a sample of Collodion with Mther and Alcohol 
until it gives a jiale-bluish film in the Bath. The pro- 
portion of Iodide of Silver being in that case, small, iiie 
, actionmf the high lights is less violent, and the shadows 
are allowed wore time to impress themsolvos. 

The employment of a very thin film for Positives is not 
invariably a successful process. The particles of the .f odido 
of Silver being closely in contact with tlie gla.ss, unusual 
care is required iu cleaning tlie plates in order to avoid 


COLLODIO.V PHOToaBAl’] 


143 


stains j and as the amount of free Nitrate of Silver retained 
upon tlio surface of the film is Binall, ciroular patches of 
iiiiperfcet derelopiuent, caiiaiug blue and gi'eon stains, are 
liable to ocour, unless the reducing agent he scattered 
evenly and perfectly over the surface. Also if free Iodine 
or organic substances which have a retarding efieot on the 
action of light ho present to a considerahlo extent, the 
Oolloflion will not work well -witb a small pi’oportion of 
Iodide : in such a case a creamy and dense layer of tho 
sensitive Salt is requiredj to give a suflicient j)0\ver of re- 
sistance. 

In attempting to dilute down the Nitrate Bath at tho 
same time with the Collodion, wo gain in some respects an 
advantage; Excess of development is obviated, and the 
picture shows well on tho surface of the film. The om- 
ployjnent of a very w'eak Nitrate Bath (twenty grains of 
Nitrate of Silver to the ounce of water) in the Positive 
process is not how'cver advisable on the wliole. It becomes 
necessary, on aeeount of the small quantity of Silver pre- 
sent, to exelnde all fr’oe Nitric Acid, and oven to avoid the 
, employment of a Collodion too highly tinted with Iodine. 
On the other hand, with a strong Nitrate Bath, and a 
tolerably dense film of Iodide of Silver, a better result is 
often secured by the use of Nitric Aeid, as will presently 
be shown. 

Those and other like processes, in which films of Iodide 
only are emjjloyod, have now been almost superseded by 
others, founded on a peculiar property which Bromide 
possesses when added in moderate pro2;ortion to an ordi- 
nary iodised Collodion. It alters the molecular state of 
tho Silver reduced during development, rendering it me- 
tallic : the image also is superficial, and sulliciently trans- 
lucent to give a jjerfeot gradation of tone. 

When Bromide is employed, in conjunction with Sul- 
iphate of Iron as a developer, the quality of the Pyroxylino 
is not of the same imxiortanco as in the case of pictures 
taken with a simply iodised Collodion. It has however 
been pointed out to tho Author since tho last edition of 
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thiri Work was published, that his forrmila for I’yvoKyliiie 
is better fiticd for Kegatires than for Positives. The pc- 
euliat’ quality of produeiug a rigorous imagi', imparled by 
the use of an excess ofOil of Vitriol in theKitro-Sulplmrio 
Acid, is an objection iu the ease of Po.sitiros, Biiioo it in- 
crcaaes the opacity of the high lights and lowers their co- 
lour. In this Edition, therefore, the old formula for N itro- 
Sulphurio Acid, containing equal bulks of Bidpihurio and 
Nitric Acid, will be given in preference to tliat in ■which 
the proportions are as three to one. 

To yiroduce a very fiiint and superficial image, a weak 
Nitro-Sulphuric Acid must bo used for the Pyro.rylino 
(p. 114), but the objectiou is that after a certain point of 
dilution with 'Water, a quality of Pyroxyline is obtained, 
which becomes opacpie on drying. This is comparatively 
immaterial when traiispai’ont varnish is applied to the 
image, hut it spoils the appearance of the picture when 
mounted without varnish, as is sometimes preferred. 

With regard to the quantity of Bromide which may ho 
introduced, tlie operator should he guided by the aspect 
of llio developed image. If, when exposed long enough to 
form tho shadows, ihe high lights appear too dense, more 
Bromide must bo added ; whilst, on the other hand, if the 
Positive is gi'cy and feeble, mid lMs defect is not due to 
over-exposure, the proportion of Bromide may be reduced. 
The American operators, who are. very Bucecssful with 
Collodion Positives, employ more Bromide than is rccom- 
mended in this Work, but their Pyroxyline may possibly 
be irmde in a difieront raauuer. 

One etfoct produced by Bromide in Po.sitivo Collodion, 
is seen in keeping the linos of tho picture sharp and dear 
during dovelopraeut. When the Bath is strongly acidified 
nilh Nitric Acid and a simply iodised Collodion l.'S em- 
ployed, the imago is often blurred by an irregular deposit 
of Silver, giving an appearance like del'cctivo foeus.sing. 
With Collodion containing mixed Iodide and Bromide in 
the proper proportions, this docs not so frequently hap])eii, 
the image remaining clear and free from stains. 


ItODIOH PnOTOGHAPi 


143 


Does Bromide morease or diminish the sensitiveness of 
the film to a weak liglit ? Tiiis is a question wliich can 
only he answered by considering the chemical state of the 
Collodion, Batli. imd developer. Witli a weak solution of 
Pyrognllic: Acid as a developer, and a dilute Bathj Bromide 
seems to xUmirdt)k the sensitiveness considerably, but this 
appearance is delusive, since the latent image is really pre^, 
sent, and simply I'equires a stronger redueing agent and 
more Nitrate of Silver to bring it out. On increasing the 
strength of the Bath therefore and using Sulphate of ' Iron 
as a developer, the ivhole of the details will show them- 
selves after a miuimitin of exposure in the Camera. 

There arc states of Collodion also in which the use of 
Bromide may hicreaso the sensitiveness, viz. when decom- 
position has taken place. Every practical operator' learns 
by experienoe that Positive Collodion containing Bromide 
does not lose sensitiveness after iodizing in tho same rapid 
mamior as Negative Collodion prepared without Bromide. 
Doubtless the difference iu the developing solutions — Sul- 
phate of Iron in the one case and Pyrogallic Acid in tho 
other— has something to do with this result ; but a peculiar 
action of the Bromide in rendering the Collodion indepen- 
dent of organic changes due to keeping after iodizing must 
be allowed. ■■ ■ 

A comparatively newly-iodized Collodiou is seldom in 
tho heat xmssible state for taking Po.sitivcg ; for if it bo 
colourless or nearly so, the plates will show clouding after 
development. By keeping the Collodion for’sevei'al weeks, 
a portion of the Iodine is liberated, which has a great ef- 
fect in giving brilliancy to tlie piotm-e, by preserving the 
shadows from the reducing action of the developer. ^ 

The Nitrate Bath . — An ordinary noutral thirty-grain so- 
lution of Nitrate of Silver, such as is used for Negatives, 
may be employed also for Positives, and especially so if 
the Collodiou he. purposely kept after iodizing until it as- 
Bume.s a yellou' tint, and liberates enough Iodine to prevent 
Ihe clouding w'hich might otherwise take place in the ab- 
sence of acid. Negative Baths, - however, which contain 





Apctato of Silver, or any kind of orgaiiio nvdUnv or wliidi 
Iiavo been made fcom Nitrate of Silver jiroviovihly doeom- 
posed by strong fusion, ai'o not weU adapted foj: .Positives, 
since these conditions promote solarizatlon, a defect wiiicli, 
shows itself in Positives by discoloured whites on the uiaKi. 
exposed parts of the film. 

Wlien the Nitrate Biith is made purposely for dii-ecl; 
Positives, it is always better to acidify it with Nitric Acid 
rather than with Acetic Acid, as used for Negatives. The 
Nitric. Acid diminishes the density of the deposited image, 
renders it whiter and more metallic, and assists in preserv- 
ing the clearness of the pla.te. The mistake has somethnes 
been made of using too much Acid in proportion to the 
strength of the Bath, which not only lessens the sensitive- 
ness of the film, but also, as before shown, promotes a 
blurring of the image, and a fogging from irregular reduc- 
tion. Even with a Collodion containing Bromide, there 
will be a tendency to staining and imperfect development, 
if the amount of Nitric Acid be carried as far as is some- 
times recominended, iu the case of a Bath of thirty grains 
to theovince. 

Many successful operators use a Bath of forty grains to 
the ounce for CoUodion Positives, in order to shorten the 
exposure in the Camera^ and give brilliancy to the image. 
This solution will bear a far larger addition of Nitrio Acid 
than the ordinary Bath of thirty gx'iiins ; and, always sup- 
posing Bromide to be present in the Collodion, satisfactory 
pictures may be obtained with a quantity of Nitric Acid 
as large as two minims to the ounce. Neither is the sensi- 
tiveness very much impaired by the excess of Acid ; thus 
showing hmv many conditions have to be taken into ac- 
count in considering the formation and develop>ment of the 
Collodion picture. With a Bath very strongly acidified, 
it would be impossible to get any resrdt if the propor(;km 
of Nitrate of Silver and Iodide of Silver in the Collodion 
film were both reduced to one-half. The Acid and Nitrate 
of Silver must, in fact, be b-alanoed against each other, and 
when the Collodion' film is lessoned in opacity, the deve- 
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lopor musl; bo considerably strengtlienod, otLerwise the 
lalonl image, althougb actually present, cannot be mg/lo 
to appear in the balf-sliadows. ■ . * . 

The Author’s experience is not favourable to tho cni- 

plo,yinent of a forly-grain Bath in tlie Positive glass pro- 
cess as far as beginners in the Art ai'e concerned. Ho 
iiiids that, there are fewer failures when the Batli contains 
thirty grains of Nitrate of Silver to the ounce, and is only 

slightly acid. Stains of reduced Silver at the edges of the 

plate are not easily avoided in the case of a strong and 
acid Bath, and if tho developer is too weak, there are me- 
tallic spangles, on the shadows. 

A Positive Nitrate Bath, containing both Alcohol and 
Nifrio Acid, ought never to be exposed to tho light. The 
writer has observed that when this precaution is neglected, 
oxidation of tho organic substance soon ensues, and the 
Nitric Acid disappears, leaving the solution in a state 
which, produces clouded pictures. 

Zlwe/oper.? for Collodion JPosiiivcs . — In tho case of a 
Collodion which does not contain Bromide, Pyrogallic Acid 
is occasionally employed as a developer. When nii.xed 
with Acetic Acid, as is usual for Negative pictures, it 
produces a sxu-face which is dull and yellow, but this may 
bo obviated by substituting a small quantity of Nitric Acid 
for the Acetic {Pyrogallic Acid, 2 grain's; Nitric Acid, 

1 drop ; Water, 1 ounce). The surface produced by Pjto- 
gallic Acid with Nitric Acid is lustreless, but very white, 
if the_ solution be used of the proper strength. On at- 
tempting to increase the amount of Nitric Acid the de- 
posit bocomes metallic, and the half-tones of the picture 
are injured ; since Pyrogallic Acid, although an active de- 
veloper, does not allow of tho addition of inmerid acid to 
the same extent as tlie Salts of Iron: it requires also 
when comhiuod with Nitric Acid, a fair proportion of 
Nitrate of Silver on tho film, or the development will ho 
imperfect in parts of the plate, producing green and blue 
stains ; if such stains occur, a few drops of a solution of 
Nitrate of Silver may ho added to the developer before use. 


SuIjiJtafe of Iron . — This salt is a move eiicv"etic rorln- 
cing ageiit than tlie last, and is bettei' l;i tted for employ- 
ment witli a Collodion containing a portion of BroniidiD. 
the action of Bromide being to retard the development. 
To prodace by means of Sulphate of Iron a dead white 
tint with absence of metallic lustre, it may be used in con- 
junction with Acetic Acid. 

The addition of ATiifrie Acw/ to Suljdiate of Iron modi- 
fies the development, making it more slow and gradual, 
and producing a bright sparkling surface of reduced Silver. 
Too much of this acid however must not be used, or the 
action will bo irregular. The Nitrate Bath also alionid 
hetolera,hly concentrated, in order to compensate for the 
retarding effect of Nitric Acid upon the development. The 
blue and trans))arcnt films of Iodide of Silver, are not well 
adapted for Positives to he developed in this way. Such 
films ro(iuire the most vigorous developer possible ; Acetic 
Acid should therefore bo used instead of Nitric Acid. 

Frotonitratn o/’-Iroa.— This salt is remarlmhlo as giving 
a surface of brilliant metallic lustre without any addition 
of free acid. Theoretically, its action may bo considered 
as closely corresponding to that of Sidphate of Iron with 
Nitric Acid added. There are however slight differences 
between them, which are in favour of the Protoniti’ftto, as 
regards the colour of the imago. 

The reducing powers of Proloxnle of Iron appear to be 
in inverse I’atio to the strength of the acid with which it 
is associated in its salts ; henco the Nitrate is, of all tho 
Protosalts of Iron, by far the mo.st feeble developer, and 
is seldom iiscd alone in Photograpliy. In the case of a 
Broroo-Iodizcd Collodion very little dependence must be 
placed upon the Protonib-ato of Iron as far as reducing 
Metallic Silver is eoneernod, hut it may bo added to solu- 
tion of Sulphate of fron when the pecuhar melallic lone 
Avhich it naparts, is desiiod Beginners often fail in using 
this dm eloper, ftom not allowing a suifieiont excess of Ihc 
Sulphate of Iron in its preparation, and from supposing 
that llieProtoirik’ate is equally as strong a reducing agenl 
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as the ProlosiiJpluitc, wlici'oas it is at least twenty times 
j weaker. 

j 27/3 Co?(j«r o/"Po,s’ii!;«e.?.^The same clieinicals 

j 3'ield such different resiJts in the hands of varioms ope- 

i rators, that some have spoken, of manipulation and prac- 

I lieeas more essential than theory. Doubtless the exact 

i time of exposure in the Camera is important, because a 

I short expo.suro ahrays produces an imago of. a whiter co- 

lour and more transparent shadow than a long exposm-o. 
la the ease of ISiogativei!, the image, viewed by transmitted 
light, is often of a jet-black when under-exposed, but of 
i a ruby-red when OTor-exposed. So in Positives, it is al- 

ways brighter and more metallic when the action of the 
'i light is stopped at the proper time. There are other causes 

I of variation in the colour of the Positive image, such as 

changes in tho aetluic intensity of the light ; and the ope- 
, rator may expect to produce a better quality of pictui’o 

r : when the light is strong. 

1 1 The gradation of tone in Collodion Positives will also be 

' affected by tho mode in which the liglit fidls upon tbe sub- 

; ject ; for when it possesses great actinic power, there is , 

always a tendency to an excessive reflection from tho high 
lights ; and if this bo not countevanted by an avrangomeut 
of curtains, to bo described in the second part of the Work, 

, it will require . the utmost attentiou.to tho state of the che- 
micals, to prevent excess of intensity, and loss of good 
shading. 

1 The mode of developing tho Positive image has an effieot 

f upon the gradation, independently of tlic exposure, or of 

^ peculiarities in the Collodion. The theory is as follows : 

— IMion the Nitrate of Silver is present Upon the film 
in largo quantity relatively to tho Sulphate of Iron,, the leu- | 

deucy is to give great contrast of imagpj and to prodiioo * 

a bold picture, nhieh aijpears to stand out from the glass. 

Tlie deposit of Silver in .such a ease falls ■moj.'e' abundantly 
upon the high lighls, and kss so uppn theshufloW, so that 
^ the shading in the face and lightor parts oflclildsl. On 

I the other hand, when the quantity of Njfrato" of Silver is 
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niiioli reduced in relation to tlio Sulphate of Iron, the 
image deVelopes more slowly, and is soft and full of half- 
tone ; in ejEtrenie oases the high lights are not auflioieutly 
opaqnOi and the features of tho sitter, after baclriug up with 
the hkek varnish, ai’o those of a Negro. This rule ap- 
plies to every kind of developed picture, aiwl the practical 
inference from it is, that w'hcn the Positive is too vigorous, 
and the details in the face are lost, a larffe qwwiitUi/ of de- 
veloping solution should be seattered over tho film so as 
to wash oft" a portion of the free Nitrate of Silver. Expe- 
rimental trial will convince tho operator hoiv extremely 
minute is the proportion of Nitrate of Silver aetually I’e- 
quired for tho formation of the imago ; but ]io exact direc- 
tions can be given, since the quantity will vary with the 
density of the sensitive film, the brightness of the light, the 
amount of retarding acid, and the strength of the developer. 

Fixing Agents for Positives, — Hyposulphite of Soda is 
not usually employed for fixing Collodion Positives, since 
it contains Sulphur, and is somewhat unstable ; henoe the 
image is liable to be superficially darkened to an appreci- 
able extent. Cyanide of Potassium is free from this ob- 
jection, and alw'ays produces a whiter picture than Hypo- 
sulphite. The strong solvent powers of Cyanide of I'otas* 
eium must be borne in mind, when using it as a fixing 
agent; for if the solution bo too oonceutrated or aUowod 
to remain a long time upon the plaie, the middle tints first 
become whitened from conversion into Cyanide of Silver, 
and immediately afterwards begin to dissolve. It is also 
the opinion of many who employ eommercud Cyanide, that 
it should not be used without first adding a few crystals 
of Nitrate , of Silver to lessen its solvent eff'eot upon the 
half-shadows. Neither should the plato bo exposed to a 
strong fight whilst the Cyanide is upon it, as the action of 
light favours tho . conversion of the image into Cyanide of 
Sdvei'. ■ ■ 

A Process for Whitening Positives hy Corrosive Sub- 
limate,— In. place of brightening the Positive imago by 
modifying the developer, it was proposed some lime since 
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by Mr. Archer to effect the same object by the ese of the 
BicMoi’ide of Mercury. 

The image is firat developed in the usual mj, fixed, and 
-svashed. It is then treated with the solution of Bichloride 
(thirty grains di-ssolved in an ounce of hot water), the effect 
of which is: to produce almost immediately iui interesting 
Mories of changes in colour. The surface first darlccns 
consider cMi/, until it becoines of an ash-grey, approaching 
to hkolc ; shortly it hegius to get lighter-, and assumes a 
pure white tint, or a white slightly inclining to blue. 

Tlie of this reaction appears to be, that the 

Chlorine of the niercnrial salt divides itself between the 
Mercury and the Silver, a portion of it passing to the 
latter metal and converting it into a Protoehloride. The 
white powder is therefore probably a compound salt, as is 
further evidenced by the effects produced on treating it 
with various reagents. 

Positive Photographs whitened by Bichloride of Mer- 
cury have usually more or less of a bluish tone, but this 
iriay be overcome by associating other chemicals with the 
Bichloride. A more serious objection is the instability of 
the picture after whitening, since it has been shown that 
these images are liable to fade unless special precautions 
. he taken, - ■ . . 

SEOTIOK 11. 

On Collodion Negatives. 

As in the ease of a direct Positive wo require an image 
which is feeble though distinct, so, on the other hand, for 
a Kegativc, it is necessary to obtain one of considerable 
intensity. In the Chapter immediately following the pre- 
sent, it will be shown that in using glass Negatives to pro- 
diico Positive copies upon Chloride of Silver paper* a good 
result cannot bo secured unless the Negative is sufficiently 
dark to obstruct light strongly. 

There are various conditions affecting the foi-ihation and 
development of a I’hotographio Negative, which ought 
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to bo .stufliofl by one v, -ho aims at perfection in tlic Arl. 
SoPiQ of tbege are— the quality of the lif'ht at tlm tinic ol 
taldnjr liuv picture, the focal length and aperture of the 
liens, the state of the atmosphere, etc, To inoct the dif- 
ferent cases which may arise, llie Collodion, the lS'il,r:i1(! 
IJaiii, and ‘the dereloping solution may eiudi or all ho cou- 
ajclcr,ably modified. 

With regard to the first of these conditions wc may ob- 
serro that the mode in which a Negative devi']o]>cs, and 
its colour when the prvocess is completed, vary much wi th 
the afitinie intensity of the light. Pictures taken hy a 
abort expiosure in a stiong light, develope easily under tin* 
Pyrogallio Acid. The first deposit of Silver is often of a, 
red colour when held against the light, and this influences 
the subsequent precipitation (see p. dO), so that the Ne- 
gative eontimies to darken until the whole of the Nitrate 
of Silver in the film has been decomposed. Wnien exa- 
mined after fixing, it shows a plum-colour or yellow bloom ; 
by reflected light, and is often brown hy transnntted light. 
In dull wintry weather, on the contrary, and especially when 
the atmosphere is loaded with aqueous vapour, the Nega- 
tive picture is slow iii appearing under the action of the 
developer, and tlie imago first formed is rather of a violet 
blue than of a red colour. In oonsequenoe of this, the sub- 
sequent deposit of Silver is likewise of a vlolefc-bluo, and 
a much longer time is expended in bringing the develop- 
ment up to the proper jjoint. The partieles of precipitated 
Silver are always larger when the reducing process is slow, 
and thus Negatives- takeU' in a bad light often prove in 
printing to be less intense than tliey appear, whereas those 
taken in a bright light are usually more inteuHc ohemieally 
than visually. 

; When the strength of the light falls very low indefid, as, 
fi)]’ instance, in working in a room covered in with gla-s.s 
of a greenish tint, fatal to quick Photographic action, the 
- darker .parts- of the picture fail to impress the film, and tlie 
Negative shows only patches of black and while; or, with 
a more sensitive collodion, tho whole picture appears, but is 
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extvoTucly Tceblo and indiatinct. a do^JOBit of Silver falling 
upon tbi) aliadovvs and giving a aloudy aspect. On the 
other liaud, in a light of citreino brillian'cy, reddening 
IVoiu Bolarizatioii ia to be apiirelioiided, the aetinie rays 
being rellec.ted from tliu high lights of the subject in a pro- 
poflion greater than from the shadon’S; this may liappen 
especially with a ?ky free from fleecy clouds, wliich wlien 
present have a great effect in illuininathig the shadows 
and dimh'jiahing excessive contrast. When sohunzatioii .of 
N egatives occurs from great intensity of lights the images 
often starts out almo,st instantaneously on applying tho 
Pyrogallio Acid, and after fixiing by the Hyposulpliite of 
Soda e.vhibits an intensely red appearance of tho high 
lights, with a steel-blue colour of tho same parts viewed by 
Idoldhg down upon them. 

Vv' e nolioo in the second place the focal length and aper- 
ture of the Lous, as a condition influencing the qinility of 
the developed hTegative. If, for instance, two Camera, s 
bo pitched side by side, at the same view, one being a Ste- 
reo,S(3opic in.“truiuont with a single Lens of 4J--inch focus, 
and the other fitted with a twenty -inch Lens, suitable for 
glasses . of twelve hiches diameter, tho plates, oven when 
properly exposed, will behave dilferently under the action 
of the developer, tho Stereoscopic picture showing by far 
tho greater intensity, contrast of tint, and tendency to 
solarizatiou. Thu relative power of the Lenses makes the 
difl'ereuoe, the short-focu.s Lens producing a brilliant ini.ago 
which iinjn'eases the sensitive film in less than a third of 
the lime required by Iho other. A second expcrinient, 
equally instructive, may ho made by surrounding' a group 
of statuary with a dark drapery, so as to produce a strong 
eoutraat of light and shade. On copying such an object 
with tho full apertui-o of a sliort-foeus Lens, it will bo 
found almost impossible, uules.s the eompositiou of the Col- 
lodion he modified in a manner presently to bo explained, 
to got the whole of the picture siraultaueously. Either 
the whites will be wmll rendered, and the blacks wanting, 
or by a longer exposure the shadows will be well brought 
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out, but the lights solarized. Now taltc tlio same Lena 
and out down the eftectivo aiierkire by a middle-sized 
diaphragm, allowing proportionally longer time in tlie 
Gainera, when a perfect Negative will bo produced. This 
rule; then, may be stated as follows:— A Camera imago 
of gi'eat actuiic intensity often produces a Collodion Ne- 
gative with exaggerated contrast of light and shade, and 
conversely an image of low intensity tends to give a pic- 
ture which is too rmiform, and deficient in extreme tints. 
Availing himself of this knowledge, the skilful operator 
alters tho size of his diaphragms according to the quality 
of picture desired, and remedies solurization by diminish- 
ing the supply of light, 

The amateur, on commencing Pliotograxdiy, is often n,t 
a loss to understand ni)p.arent discrepancies in the formulm 
employed by various operators, and in their general mode 
of working. In one instance a plate of twenty inches by 
seventeen is developed to tho full intensity with a single 
application of the reducing agent; in another, a Negative 
of half that size is found to require repeated treatment 
with Pyrogallio Acid and Nitrate of Silver, and to occupy 
ten or fifteen minutes iu voachiug tho full opacity. Sup- 
posing the Lens and chemicals to he the same in each case, 
tho differonee may depend upon the charaete)' of the snh- 
ject, "When a distant landscape is Photographed, a largo 
number of rays of light are conoontratod upon tho film: 
hut if an object like an old picture or a faded drawing be 
copied without any reduction in size, the light is very 
feeble. No careful timing of tho exposure will cause two 
such Negatives to develope in llie same way, because tho 
long-eontmued action of a weak light in the Camera does 
not correspond to tho shorter action of an intense light. The 
molecules of Iodide of Silver are differently afieotod in the 
two cases, and consoquently they hohave clifforenUy when 
treated with tho mixture which constitutes the developer.: 

Tho Collodion for Negatives , — A perusal of the First 
Section of the last Chapter (p. 11<|,) will show that tho pro- 
perties of Negative Collodion vary much with the mode 
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of preparing tlio Pyroxyline. TTpon this subject it is not 
necessary to enlarge at present, since it will; again be 
alludocl to in the Chapter on dry Collodion, Distingnish- 
ing terms however are always nseful, and honoo we pro- 
pose to speak of Pyroxyline and Pyroxyliuc 
o'l'f organic reactions towards the SjUts of Silver; the 
: former being the variety which yields -the . intense Nega- 
tive images. 

Pyroxyline without organic reactions may bo expected 
to give the greater sensitiveness of the two, and the better 
keeping qualities after iodising. It is however difficult to 
use it in consequence of the increased liability to fogging 
and spots of all kinds (p. 48). Also when the iutenaity 
and contrast of the image are too small, as frequently liap- 
pons with such Collodion, they cannot easily he increased, 
whereas excessive intensity may readily be reduced. The 
Pyroxyline with organic reactions is therefore preferred 
by the majority of operators. 

For the sake of greater simplicity, the Author has given 
only one formula for Negative Pyroxyline in the fii-st Chap- 
ter of the second or praetical divi.sion of the Work. This 
formula appears to answer well for a normal Collodion, 
applicable to all purposes. Those however who wish to 
prepare a Pyroxyline suitable for any one <?.spccial kind of 
work, may read the section in Part II., on portraits, Imul- 
scape phetogTaphy, and copying, where they will find the 
subject examined more fully. 

Independently of the Pyroxyline, Negative Collodion 
may be described as of two kinds, the simply iodized, and 
the Nrenio-iodized Collodion. lilacli has its advantages 
and likewise its defects. The first gives the greater sen- 
sitiveness, and also the greater intensity, but it is more 
liable to spots and markings, and the purity of tho eliemi- 
c,'il.s is of greater importance than uhen bromo-iodized 
Collodion is employed. 

Let us examine the above points more minutely. It must 
ho allowed that the addition of a Bromide to Negative 
Collodion impairs tho sonsitivenoss. Much indeed doiiends 



uxion the mode of developing, hnt even wlioii the reducing 
agent is strong, and the Nitrate of Silver almndant, the 
Bromo-iodized GoHodion. is still iufei’ior iu tluit respect. 
If such a Collodion bo found on trial to yield a picture in 
eight seconds, .a pure, simply iodized Cadmiuin Collodion, 
will probably give the same pioturo in five sBconds. lienee 
in the dull winter months, many are necessitated to em- 
ploy Iodides alone, who at more favourable times irse 
Goiubmations of Iodide and Broniido. 

I'he excessive sensitiveness of simply iodized Collodion 
however is not seen in perfection, unless all the materials 
are pure, and hence some have stated that the addition of 
a small portion of a- Bromide increases tlie sensitiveness. 
.Experiments loading to such a conclusion ■were probably 
made with a Collodion which from organic decomposition 
of tlic Pyroxyliuo or other causes, had acquired the pro- 
perty of produeiug an intense negative, and in this case the 
action of the Bi’omidc as already shown at page 1-15 is pecu- 
liar, A Pyroxyline without strong organic reactions is pro- 
per for the most sensitive iodized Collodion, and the Ether 
must also bo very pure. When tins extreme purity of the 
Ether cannot be: secured. Iodide of Cadmium should he 
used in place of Iodide of Potassium, to preserve the fluid 
in a neutral and colourless condition. The manufacturer 
of OoEodion who exaiuinea its properties shortly after its 
preparation 'finds little or no difference between the Iodide 
of Potassium and the Iodide of Cadmium. The jmrohaser 
however usually esteems the latter to ha su])erior as re- 
gards sensitiveness, because the plain Collodion has often 
been kept for a time before he obtains it, tiud has ac- 
quired the property of displacing Iodine : hence with the 
Potassium iodizer the colour changes quickly to orange- 
yellow, mid the action of the light is retarded. Iodide of 
Cadmium, in consequence of its stability, would have super- 
seded. the other Iodides, had it not been for its glutiniziag 
action on Pyroxyline, a serious objection in covering largo 
sm-faecs of glass. 

( The efieeb of Bromide iu diminishing the /jrfcMS'ity of the 
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i ma<'o Tiaa already been considered in tlie section on Poai- 
lives. M. is often used for the same purpose in Negative 
Collodion, because when the light is strong and the Lens 
powerful, the intensity and contrast may he in excess, and 
if so, either a black and white picture without middle 
i.inis, or a rod picture defective from solari nation will he 
obtained. The Bromide elfoctnally ronusdiea both tlicso 
' causc.s of failure; frequently indeed it originates an enor 

in the opposites direcjlion. On looking at a Negative taken 
with a Bromo-iodide Collodion, we soo that the peculiar 
metallic olTect given by the Bromide is most evident in 
the hulf-shadow.s of tho picture, where the light acts 
feebly. Provided there bo a sulBeienoy of light, enough 
sii intensity will be obtainable in presence of Bromide, ljut 
* when the light is too much reduced, the imago will bo 
rendered weak and translucent thereby. A Negative must 
possess a eertain amount of intensity, and also a proper 
colour, if it is to possess wbat the Photographer terras 
“ good printing qualities.” TJicsc qualities cannot bo so- 
I cured by merely pushing the development and piling up 

1 particles of metallio Silver: much will depend upon tho 

" , colour of the image in its early stage, which should bo of 

a soft rod, and appearing nearly liomogoneous when mag- 
nified. The employment of Bromide sliould be suspended 
when the particles of Silver become large and crystalline, 
vs since this condition of image i.s too ijormeahle to tho cliemi- 

■ eal Light in the process of printing. 

The use of Bromides in Negative Collodion must he 
Si : regulated by the nature of the Byroxyline, ns w(sl] as by Iv 

S” the brilliancy of the light. The more marked the orga- 

nic reactions of the Pyroxylino, the gi'cater tho proiior- 
tiou of Bromide admissible. This ride is the same as that 
laid down for Collodion ro.sitivpa (p, 14 Jc), and tho direc- 
lions are to examine the Negative, andif tlio contrast be- 
tween the high lights and the shadows is too marked, to 
iucreaao the quantity of Bromide. There tu'c varieties of 
Byroxyline n'hieli will not bear any addition of Bromide, 

^ the eont rast of tho image being too small, even with simple 

Iodide. 


158 


POSIirVE ASD NEGATIVE 


Apart from all considerations c)f density of Negative dor- 
pencling either upon the light or tho Pyroxy line, it must be 
admitted that tlie employment of Proinidc in Negative 
Collodion is moat desirable for other and distinct reasons. 
The latent image produced in the Camera appears, to bo 
of a more definite description upon a bromo-iodized than 
upon a simply iodized Collodion. In the case of the latter, 
disturbances of al) kinds are apt to arise during develop- 
ment ; the deposit is defective in one piu’t of the plate, 
and irregu lar in another, so tliat to secure a Negative free 
from all blemish is a rare occurrence. March indeed de- 
pends upon the skill of the operator and the purity of his 
chemicals, but tins does not lessen the value of the Bro- 
mide, -which undoubtedly exorcises a remarkable influence 
in preventing, not only over-action of light, but likewise 
ti-anapnvcnt markings, vertical lines, and spots of all kinds. 
Iodide of Silver, wlien associated with Bromide, receives 
the molecular modification in the Camera somewhat tardily, 
but when once impressed, it i-elains the imago with gi’oator 
force, and is not equally liable to the reception of false 
images from moisture or traces of organic matter upon tlie 
glass (p. 50). ■ 

Although in anticipation of our subject, wo may here re- 
mark in addition, that those minor decompositions and im- 
purities in the Negative Nitrate Bath, whicli so frequently 
disturb the image in the ease of a simply iodized Gollodion j 
will not produce the same effect -when the film contains 
Iodide and Bromide conjoined. To prove the truth of 
this assertion, the Writer on one occasion collected sevoj'al 
impure Nitrate Baths, none of which would yield a per- 
fect Negative with ordinary Collodion, and yet he suc- 
ceeded in every case in talcing a good impression with 
Brorno-iodizedCollodion. Bromide therefore mayheviewed 
as a useful adjunut when retarding impurities of various 
kinds , are present, against -which, the unassisted Iodide 
would be unable to contend. 

Changes in Negative Collodion after Todkhig . — All Col- 
lodion loses sensitiveness more or loss after iodizing, and 
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eapccially so wlieii the PyroxyJuie is unstable and liiiblo 
to part witli a portion, of its Peroxide of .Nitrogen ; also 
when the Ether is imjjure and in astate to absorb Oxygen. 

Pi'iietieally wo esteem a Collodion iodized with Iodide of 
Cadmium as uniform in propertieSj since if the chemicals 
are of good quality it will retain its sensitiveness nearly 
unchanged for twelve months after iodizing. Next in sta- 
bility to the Cadmium Collodion stands the Bromoiodized 
Collodion, which remains unchanged for a far longej- time 
than a simply iodized Collodion (p. 127), and will retain a 
fair share of sensitiveness for. many weeks. ■ 

Negative Collodion produces as a rule a more intense 
image w'hen kept for a time in. the iodized state, and this is 
true not only of Collodion iodized with the alkaline Iodides, 
but also of that oontaining Iodide of Cadmium. Bromo- 
iodized Collodion also gaius in intensity as it gradually 
decomposes, and the quality of the Negatives is usually 
better after a few weeks’ keeping than at flrst ; they have 
more of a red or black touc, and exhibit greater contrast. 

When alkaline Iodides are used, both the simple and 
the Bromo-iodized Collodion become move limpid by ke(5p- 
ing. This is an advantage in coating full-sized plates, and 
since the setting powers of the Collodion are lessoned, it 
becomes far easier to cover a large surface before golatini- 
zation ensues. Old iodized Collodion of this kind is like- 
wise more porous and permeable by the developer than 4 

newly iodized, which affords another reason wiry it is es- ■' 

peeially suitable for large plates. ii t .[s 

Clearness of the transparent parts in Negatives, with in- ! f 

creased sharpness of outline, are both effects of keeping 
Collodion after iodizing. These peculiarities, as well as the 
comparative absence of spots and markings, are due pai-tly 
to the “ organic reactions ’’ developed in old Collodion, juid 
partly to the acid state of the film, when the Collodion is 
brown from free Iodine. 


On keeping simply iodized Negative Collodion for a 
much longer time, the amount of free Iodine often becomes 
BO great that the colour deepens to a red, and a portion of 
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Nitric Acid is liberated on di]i]iing tlio illm iui.o the Balli, 
snffieiontly large to lower the density of the Negntivo, and 
make it grey and metallic. In this slato, with seuaitivouess 
and intoBsity both reduced to a ininimum, tlie only roniedy 
is to add an essential oil, like the Oil of (doves, wliieh, 
having an atflnity for Oxygen, neutralizes the action of the 
Iodine, and rostores the sensitiveness partially, and Ihc in- 
tensity entirely, so that the Negative dOvelopos with a fell 
amount of hloom and creaminesa, as before’. 

Tim Na(/i.~In the Second Section: of 

Iho last Chapter the chernistiy of the Nitrate Bath was 
explained, with the action of organic snbslances upon it, 
and the marked effoot which they produce npon tho deve- 
lopment of the Negative image. 

Supposing the Nitrate of Silver to be ehemically pure, 
a question arises as to tbe proper state of the Negative 
Bath as regards strength, acidity, presence of Acetate of 
Silver, etc. On these points opinions are divided. Much 
depends upon, the quality of the Collodion, and thereforo 
the ohservationa now to bo made may be said to apply 
principally to the use of a simply iodized Collodion pre- 
pared hy the formulis given in tliis 'Vi'ork, and not to a Col- 
lodion containing both Bromide and Iodide. 

' Negative Baths have been used with as much as forty 
grains of Nitrate of Silver to the ounce of water. "VVlien 
the Collodion is feeble and contains Bromide, an increase 
both of sensitiveness and inteiiBity is thus gained, but with 
ordinary Collodion, thirty grains of Nitrai c of Silver to tho 
ounce of water is quite sufficient, and any proportion be- 
yond this would only add to tbe rapidity of development 
and tendeney to staining in hot weather. Wlien a lialh, 
originally made with thirty grains of Nitrate of Silver to 
the ounce of water, has been much used, the y)roporHon of 
Nitrate will be found on analysis to have been reduced to 
twenty-tive grains to the ounce. Ordinary Gollodiou dipped 
in such a Bath produces a less creamy film than usnal, .and 
the sonsitivenesis may be found to he diminished. 

The regqtion of tho Bath to test-paper ought to bo either 
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iiculral or aukl, tlie presunco of free alkali being 

Sl-vvaj's injurious. A neutral Balli produoes a anora douse 
Neuiitive in dull wcatlicr, but is apt to give solarization ui 
bright sunshine. The ])resenco of Acetic Aidd obviates this 
in grout measure. An impression is not uncommonly en- 
tertained lliat any Acid in tbe Bath greatly diminishes the 
.sensitivoucssi With the Collodion described in Part II., 
the Writer does not find such to he the case, and therefore 
in hotvveather, and nnth a neutral colourless Collodion, he 
roeononends that Acetic Acid sLoidd be used in the Bath 
to prevent rapid discoloration on applying the developer, 

' A minim of the Glacial Acid may be dr-opped into eacli 
four or live ounces, if the subject be u'cll lighted. In using 
an Acid Bath, however, the developer should bo proper- ; 
tionally strengthened if the temperature or the light after- 
wards fall. 

The use of NUtic Adi in the Negative Bath has been 
usually condemned as interfering with tbe preoiihtation of 
the Silver in the opaque form, hut in this instance also 
everything depends u])ou the Collodion and the light. 
Pyroxyline with organic reactions tends so strongly to 
produce a brown or red imago in bright sunshine, that the 
Collodion can be worked successfully in a Bath containing 
a trace of Nitric Acid. In circumstances favourable to 
rapid developmeut and solarizatiou, such as Slorooscopic 
Photography with Lenses of a short focus, the presence of 
a 'minute quantity of Nitrie Acid is often a jmsitive advan- 
tage, and no marked effect in preventing the development 
of details in tlie shadows will be perceived. 

Tlie employment of Acetate of Silver in the Bath mot 
with much favour in the crirly days of PhoLogi-aphy, but 
principally so becanso tbe preparation of imro Nitrate of 
Hilver and the ebemistry of Collodion were not undcrslnod. 
There is in fact an mipuuty common m comuiercial Nitrate 
of Silver (see p. 135) which lowers the density of Negatives, 
and since Acetate always increases the density, its use has 
been found in such eases to be an improvemout. So, again, 
Pyroxylino made at low temperatures and in wealt Acids 
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produces a violet imnfje (p. 114.), trad hciicp Acct.itc' of Si]- 
veri whicli clianges the colour from l)luo to rod, increasos 
the iatensity..' When we add to this the fac t: that the prer 
senca of’ Acetate frees the Bath, effectually from Nitric 
Acid, and thus enables , a Collodion to bo iihcuI whitih has 
been kept a long time, and h very brown from cx^'css of 
free Iodine (p, 160), it is not difllcult (o uiKhrafinKl wliy it 
has been so estensivcly employed. If . pure recrystaliizod 
Nitrate of Silver be selected in tbe first instance, and pro- 
per attention, paid to the state of the Collodion, both as 
regards the length of time it has been kept after iodizing, 
and the quality of the Pyroxyliiio, full iu tensity of Nega- 
tive may be obtiiincd without the use of ^Iccfatc, oven 
under somewhat luifavourahlo conditions. 

The objeotions to the employment of Acetate of Silver 
in the Bath are that it i‘ender.s the solution more liable 
to change by keeping, favours red sokrization in sunny 
weatiier, and at high temperatures increases the chance 
of spots, markings, and discoloration of the developei’ on.: 
toucliing the film; 

Devr4opi»ijf SoliitioiM for Collodion Kof/albwo . — Three 
formulm are given in Part II., each of W'hicli has its ad- 
vantages. The first contains PyrogalHc. A cid with Acefie 
Acid; the second, Pyrogallio Acid with Citric Acid ; and 
the third. Sulphate of Iron. 

Pyrogallio Acid with Acetic Acid i.s tlio form mo.st com- 
monly employed, the use of the Acetic Acid being to mo- 
derate tJic violenco of the action, and to iirescrvo those 
parts of the Iodide which have not been touebod by light 
(p. 4'7). It has also the advantage of causing the solution 
to flow easily upon the film, tliiis forming a sulj.slitulo for 
Alcohol, which would otherwiao bo required to prevent 
greasiaess and streaks. The' ordinary strength of the solu- 
tion of Pyrogallie Acid is one gi-aluto the ounce of Water, 
■but as regards the quantity of Aoatio Acid, tbe practice 
of operators varies. The iutemsity is greatest tvheu the 
minimum proportion of about five miiiiin.s to (In' mince is 
used) but in tliis case a portion of spirit will be required 
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in covin'inp; lai'ge plates. ’With a Negative Collodion 
giving abundance of intensity it is bettoi’ in eveiy respect 
to employ the full strength of acid, vk. from, twenty to 
thirty minims to the ounce, by which the reduction >yill 
be rendered more even, and stains of irregular action pre- 
vented.-. 

Although Pyrogallic Acid, being an Ol'ganic or vegetable 
substance, is a reducing agent well calculated to pn-oduce 
nil intense Negative image, yet its efl'eet in thisrcspiect will 
vary nivuih witli the natin'e of the sensitive film. In the 
ease of a simpfiy iodized. Collodion, I’yrogtdlic Acid pro- 
ducc.s an opafpue, and Sulpthale of Ii’on a translucent Nega- 
tive, hut with a Bromo-iodized Collodion the difierence 
between the two develop)ers is very slight, the particles of 
Silver being precipitated in the metallic state even with 
the organic developer. It is also necessary to bear in mind 
that when Byrogallio Acid is employed with a Broino- 
iodized Collodion, the strength of the solution must ho at 
least three times greater than that before advised, other- 
wise the darlcer parts of the pictui’e will not apjpcar, unless 
the exposure in the Camera he very considorahly inereased. 

Attention should here he drawn to ihc decomposition 
which commercial Pyrogalli(i Acid expjcrioncos by beeping. 
In the course of a very few days in hot weather the solu- 
tion becomes yellow, and not only loses, in some measure, 
its power of developing the weakest radiations, hut rapndly 
discolours the Nitrate upon the film. Solution of Sulphate 
of Iron also becomes yellow by keejiing, but in this ease no 
injui'ions effect results except in the weakening of .the de- 
veloper. ■ - 

Pyrogallie Aoid with Citric Acid may bo viewed as u 
weaker reducing agent than the last, and one less likely to 
develops the dark shadows after a short exposure. ' Citric 
Acid, in fact, is an agent of far greater piowor in retarding 
reduction of Silver, thauAceticAcid, and three-epuarters of a 
grain will he found more than equivalent to twenty minims 
of the latfer. This propertp’^ of Citric Ae,id is an advauingo 
when working at high tomperaiurcs, as, for instance, in a 
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tent lieatod by tho direct rays of tlie suu. TIio ordinary 
developer tlicn acts so qiiicicly that it is iurpossiblc to co^ or 
tliO plate before the reduction buginSj and the discoloration 
on tonchinp; the film is rapid, so that the pictures iiro al- 
most invariably wcalc and red, ndtb stains and sjtols. in 
this state of things a stronger Acid will be fninul Fiei-vi<‘o- 
ablo, and although the ordinary ])roportions ai’e tn iec as 
much of I’yrogallic Acid as of Citru! Acid, yol. in cxlrenii! 
oases, the relative amount of Acid may bo doubled, and a 
gi’ain of each constituent of the formula bo dissolved in an 
ounce of 'Water. The solution will flow evenly over the 
fllm on adding Alcohol, and the imago will not appear 
until afl;or an interval of twenty or thirty seconds. At so 
high a temperatui’e the reducing power of bvon a feeble 
developer will be quite enough to bring out the shadows. 

Citric Acid in tho developing solution changes tho colour 
of the iMogativo. from brown to bhxe, and in consequence 
the real intensity of the imago is somewhat less than it ; 
appears. It iilso has a marked elf'ect in preventing red 
Bolarization in a brilliant light, and in preserving the sur- 
face of the fllra from fogging. Hence it is particularly 
adapted for distant landscape views including sky and 
water, or for other subjects well lighted ; whilst. On the 
other hand, it is not suited for working in a glass house in 
a had light and in cold weather, not foi* copying works of 
art with long-focus Lenses, or for taking interiors. In all 
such cases we may anticipate, w’hen using a developer con- 
taining Citric Acid, that the imago in its early stage of 
development will be weak and metallic, sliowing nothing 
of that tone of red which is so essential to tho proper eon- 
tinuanco of the precipitation. There will also bo a loss of 
half-tint from the reducing agent being too weak to bring 
out the darker portions of the imago. 

Tyrogallic Aoid w'ith Citric Aoid forms a good developer 
for a Cadmium landscape Collodion. 'Free Iodine being 
absent from this Collodion, the film on leaving the Bath is 
nearly neutral, and no Hitric Acid is present (p. 132j. Con- 
sequorilly the high lights over-act, and render ihe image 


V!”,n- t'fcible iinli'ss the developer contain a stronger acid 
than Acetic Acid. PjTOgallio Acid willr Citrio Acid does 
not, liowever, form a good developer for a Bromo-iodiKed 
Collodion; siiiee it is too weak to bring out the lialf-tones 
ill presence of Bromide, 

Si'ljjI'iafe nf is a developer of groat power, and may 
be employed witli advantage wlieii its action is correctly 
linder-stood. Being a substance belonging to the mmeral 
kingdom, it ia not favourably constituted for produoing that 
upadf,^/ of image whicli is cliaractcriatic of Pyrogallic Acid ; 
but on tlic other band it is a uiucli stronger reducing 
agent, and will bring out a perfect picture, when from 
some opposing conditions, the ordinary developer proves 
ineffectual. 

In order that a Negative Collodion may be adapted for 
developing with Sulphate of Iron, it ought to be of that 
kuid which gives abundance of intensity and strong con- 
trast of imago. It must likewise be a Collodion working 
clean and free from fogging, inasmuch ns the Sulphate of 
Iron has a tendoncy to precipitate the Silver in an irregular 
manner upon the him greater than that of the Pyrogallic 
Acid. In a doubtful ease it will be well to dcvelope a ti’ial 
plate with Pyrogallic Acid: if the picture prove focblo 
and cloudy, the use of Suliihate of Iron will bo contra- 
indicated. 

The state of the Nitrate Bath must also be considered 
in making ohoioe of a developer. Newly prepared Baths 
which yield rather faint Negatives with Pyrogallic Acid, 
seldom succeed with Sulphate of Iron unless the Collodion 
contain Bromide ■ the image becomes rapidly fogged and 
ia useless. Batins made fi'om fused Nitrate of Silver ; Batins 
eontaiumg Acetate ; and old Baths eoiitaminated with or- 
ganic in,atter, can on the other hand bo worked more suc- 
cessfully with Sulphate of Iron than with Pyrogallic Aeid. 
The rule appear, s to be that if the solution is in a slate for 
giving very red Negatives with groat intemsity and freedom 
from fogging, the inorganic developer will be the better of 
the two : &r in that case the organic reactions of the film 


are already at their maximum, and lieure, an orgiuile de- 
veloper like Pyrognllic Arid desfcroj's the balauec. 

Dopresaion of tomperatuve ia alwaya an iudieuliou fo3.' 
the use of Sulphate of Iron, iiudiu simUa ease ita htiperiority 
i* eapecially evident. Whon the thevuionwirr ajjik^ i o -J ()-' 
Ifalu-enheit, it will be 'found that the ordinary solution of 
Pyrogalllc Acid and Acetic Acid acts very slowly, and, in 
the case of Oollodiou which has undergone a little organic 
decomposition, it does uot bring out the dai'lc ahadijs efi'ec- 
tually, so that on examining the Negative after fixing, it 
appears to have received an insufficient amount of exposure 
in the Camera. An increase in tho strength of the solu- 
tion, using more of tho Pyi’ogallic Acid and less Acetic 
Acid, does not altogether remedy the defect, although it 
adds to tho opacity of the parts which have received most 
light. Tho substitution of Citi’ie Acid for the Acetic 
would weaken the rodiiciug power, and he a positive evil. 
Nothing thou remains but either to warm the Hath and 
developing room hy a stove, or to employ the Sulphate of 
Iron, . . , , - 

The difficulty of scouring a proper gradation of tone is 
especially felt, not only in cold weather, but also M'hon, 
the picture embraces a variety of objects which contrast 
strongly in their power of reflecting light. Pyrogaliie Acid 
as a developer is apt either to destroy the definiliou in the 
light parts hy producing absolute opacity of the Negative, 
or to exhibit all tho effects of ovor-actioii of light and red 
solarization. In this way the folds of white drapery siiDbr, 
and the distfinoe iji landscapes is lost. Such subjects can 
be photographed sueecssfully, either by using a feeble 
Negative Collodion destitute of organie re-actions {p. 155), 
by adding Bromide to an intense Collodion, or by deve- 
loping with Sulphate of Iron. Monuments of white marble 
standing out against the sky, u'ith cypress- trees in the 
background, have been wbH copied by using Sulphate of 
Iron j .and although the Writer has seen equally goodfe- 
siilts obtained with Pyi'ogallic Acid, by giving a Jong ex- 
posure and working with a small aperture to tho Lous — 
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yet he is satisfied that this can only he expected when the 
Bath and Collodion are in the most perfect working order, 
and thnt the Iron salt will ordinarily prore anperior to the 
organic developer in sneh a case. . ■ - 

d'hero are other caiisos of imperfect gi'adation of tone 
which Sulphate of Iron is employed to remedy. When, 
for instance, the atmosphere is yellow or murky, and, no 
clouds exist to throw back the hght into the shadows, it 
bocomes very difficult to work a simply iodized Collodion 
successfully with Byrogallic Acid : the blacks of tho BTega- 
tivfi arc too opaque, and the shadows too transparent. A 
longer exposure in the Camera in tliia instance is only a 
partial remedy, because it invariably Jlattens the picture, 
destroying its rotundity and stereoscopic effect. The use 
of Sulphate of Iron is e.xnctly adapted to meet the case, 
for it has great power in developing weak riidialions, wliilst 
at the same time it precipitates the Silver in a compara- 
tively metallic and translucent form. Tho resulting Nega- 
tive is therefore soft, and free from violent contrasts of light 
and shade. 

It has been said that the employment of Sulphate of 
Iron imariahly shortens tho necessary exposure in the 
Camera, but this statement is incorrect. That it does so 
in. a bad light and at a low temperature is certain, but 
probably if the experiment be made under opposite con- 
ditions, the same residt will not be obtained. In the case 
of a sun-lit view, for iustanco, taken in tho spring months, 
the Writer finds Pyrogallic Acid ahunda.utly strong enough 
to bring out the weaker radiations with a minimum of 
exposiu'c, tho Collodion being supposed to contain only 
Iodides. 

Acetale of Iron has been used in Photography : it pr-o- 
duees nearly as much density as Pyrogallic Acid, aud at 
the same time is equal to tho Sulphate in its power of deve- 
loping the shadows. A similar effoet may be obtained by 
mixing the ordinary Sidphate of Iron with half its weight 
of crystallized Acetate of Soda. . 

lion ever much opinions may be divided as to the relative 
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merits of l?yrojgaHic Acid and Sulpliato of Iron as deve- 
lopers for a simply locliacd Collodion, no doubt exists (hat 
' the latter is the more stdtahle for a. Ilromo-iodized Colloi 
dion. The great reduciug power of tho Salta of Iron is 
preeiaely what we rB(piire in the preaonuo of .Bromide of 
Silver, a salt which considerably retards rednutiou ; and, !i.s 
already shown, the line red or black tone which Tyrogallie 
Acid imparts- to the Negatives is not seen when the Collo- 
dion (iontains Bi’omide. The tendency to produce fogging 
which the Salta of Iron exliibit in the case of a simply 
iodized Collodion, is nearly absent when the Collodion con- 
tains Bromide. 

Jiffect of Yaryinc/ the Mode of Dovelojmmt. — The re - 
marks made in the last Section, on the contrast in Collo- 
dion Positives as affected by the mode of development, 
apply also in the: case of Negatives. We have already 
seen that an ordinary Iodized Collodion may, when em- 
ployed in tho subdued light of a glass studio, produce a 
soft Negative, and- yet in a glare of sunshine it may yield 
an intense Negative. If the intensity be greater than is 
desirable, it is in tho power of tho operator to remedy it 
in a measure hy roraoviug a portion of tho free Nitrate of 
Silver from the surface of the ILlm. To effect this, it will 
only be necessary to flood the plate with a largo quantity 
of a diluted solution of Pyrogallio Acid containing perhaps 
half a grain of the reducing agent to tho ounce of water ; 
or, more effectually still, to wash the plate with water, after 
exposure, aud then to dovelope it hy tho addition of a few 
drops of the Bath solution to the Pyrogallic Acid. The 
picture thus obtaiuedwiU have less contrast and solarization 
than before, and the developing action may be pushed 
far enough to bring out tho deepest shnchiws, without 
adding too much to the intensity of the lights. When the 
converse of tho foregoing happens, and tho image on a 
, simply: Iodized Collodion is. deficient in contrast, it is ro- 
eonimeuded to increase tho relative proportion of Nitrate 
of Silver, by making an addition of that Bubstaiice to tho 
developer before applying it to the film. 


H’bdng Agents for Negatiees—Gy&nxAD oi Potassium 
acts quickly ill reuioving tke Iodide of Silver, aud tlve 
plates do not requiro much subsequent . wasting ; the film 
is also left in a favourable state for continuing the develop- 
ment with mixed Pyrogallic Acid and Nitrate of Silver 
when required. On the whole, however, we recommend 
J:rypo.sulplnte of Soda in preference to the Cyanide of Po- 
lassiiim, as suftr in the hands of a beginner. Negative 
images are more easily dissolved by fixing agents than 
Collodion Po.sitives, and therefore, unless much care he 
exercised, the application of Cyanide lowers the intensity 
materiaily, and whitens the surface of the picture by con-: 
verting it into Cyanide of Silver. This is especially the 
case in working in the open air, and attempting to fix the 
imago whilst tlie sun is shining upon the plate. Collodion 
Negatives developed with Sulphate of Iron are less soluble 
in, solution of Cyanide of Potassium than those in which 
Pyrogallio Acid is used as tho reducing agent; and the 
use of Bromide in the Collodion likewise diminishes the 
solubility. ; 

Modes of strengthening a fimshod Impression which is 
too feelle to he used as a Negative , — The ordinary jikn 
of pa.shing the development cannot be applied with ad- 
vantage after the picture has becix washed aud dried. In 
that case, if it is found to bo too feeble to print well, 
its intensity may be increased by one of the following 
methods: — 

1. Treatment of the image with Sidphuretted Hydrogen 
or Ifydrosid plate of Ammonia . — Tho object is to convert 
tho metallic Silver into Sulphide of Silver, and if this 
could bo done, it would be of service. Tho mere u,ppliea- 
tion of an Alkaline Sulphide lias however but little effect 
upon tho image, excepting to darken its sui'facc aud de- 
stroy the Positive appearance by I'efleoted light : the struc- 
ture of the metallic deposit is too dense to admit of the 
Sulphur reaching its inteidor. 

This may be obviated by first converting tho image into 
the nhite Salt of hlercury and Silver by the application 
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of Bichloride of Mercory, and aflevvarda treating it villi 
solution of Sulphuretted Hydrogen or Ilydrosulpliato of 
Ammonia. Negatives produced in this way arc of a brown- 
yellow colour by transmitted light, and remarkably opa(|iie 
to ehomical rays. 

The employment of Biehloride of Meroiivy has ouo 
serious drawback, viz. the hijurioua efrect wlileh oven a 
trace of a Salt of Mercury exerts upon the semsitivonesB 
of Iodide of .Silver: hence if the glass plates are not 
cleaned with extraordinary care, or if the alighest portion 
of the Mercury Salts finds its way into the Batli, injuriou.? 
effects will follosv. Tiie Writer dispenses cniirely with ihe 
employment of the Bichloride, and acts on the image with 
a solution of Iodine in Iodide of Potassium until it is con- 
verted into Iodide of Silver, after which the Hydrosul- 
phatc is applied in the usual way. The Hydrosulphate is 
in fact the principal agent in producing the intensity, and 
no other chemical is actually required, excepting for the 
purpose of rendering the image sufficiently porous to allow 
of a proper penetration by the Sulphur. Practical direc- 
tions for carrying out this intensifying process, will ho 
found in Part II. under the head of “ Copying Maps and ; 
Diagrams.” 

2. IZM. Barreswil and Bavanne's Process , — The image 
is converted into Iodide of Silver by treating it with a 
solution made by dissolving a grain of Iodine in an ounce 
of ivater by the aid of a little Alcoliol. It is then washed 
— ^to remove the excess of Iodine, — exposed to the light, 
and a portion of tho ordinary developing solution, mixed 
with Nitrate of Silver, poured over it. Tlie changes which 
ensue are precisely the same as thoao already described 
(p. 40) ; the whole object of the process being to bring the 
metallic siufaeo back again into the condition of iodide of 
Silver modified by light, that tlie iteveloping action may 
be commenced afresh, and more Silver deposited from i]\e 
Nitrate in the usual way. * 

111 a former Edition a solution of Iodine in Iodide of 
■ Potassium was recommended . for the conversion of the 
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image into loilido in this intensifying process. This method 
however is liable to fnih for if the solution be kept upon 
the plate xmtil the whole image becomes yellow, the sea- 
aitiveuess to light is in great measure dost. : At present 
therefore the Writer is of opiniou that awealc aqueous 
solution of Iodine is preferable, and that the condition of 
the film so xu’oducedis analogous to that of the Daguerreo- 
type, the metallic Silver being acted on superJleiallj', and 
never entirely converted into Iodide. 



The subject of Collodion Negatives liaviug been explained 
in the previous Chapter, -ff-e proceed to show how they may 
be made to yield an indefinite number of copies with the 
lights and shadows correct as in nature. 

Such copies are termed “Positives,’’ or sometimes 
" Positive prints,” to distinguish them from direct Posi- 
tives upon Collodion. 

There arc two distinct modes of obi aining photographio 
prints ; — first, by development, or, as it is termed, hy the 
Negative ■process, in which a layer of Iodide or Cliloricle ot 
Silver is employed, and tlie invisible image developed by 
Gallic Acid ; and second, by tlie direct action of liglil upon 
a surface of Chloride of Silver, no tloveloper being used. 
Those processes, involving chemical changes of great deli- 
cacy, require a careful explanation. 

The action of light upon Chloride of Silver was described 
in Chapter II. It was shown that a gradual process ot . 
darlccuiug took place, the compound being rediieed to the 
condition of a coloured also, that ilui perfection 

of the change was increased by the presence of exce.es of 
Nitrate of Silver, and of organic matters, such as Gelatine, 
Albumen, ete, 

: We have' now to suppose that a sensitive paper has i 
been prepared /in this way, and that a NegjJIve having 
/ been, laid in contact with it, the combination has :hee»: ex- 
posed to the agency of light for a autrieieiil length of time. 
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ITpoii romovioE' the glass, a Posilivo representation of tl\o 
object will be found below, of great beauty and detail. 
ITow if this image W'ore in its nature fixed and permanent, 
or if -there were means of making it so, -without injury to 
tlie tint, the production of Paper Positives -would be a 
simple department of the Photographic art; for it -will 
be found that with aljnost any Negative, and with sen- 
sitive jiajiar however prepared, the picture will look tole- 
rably well on its first removsil from the printing-frame. 
Immersion in the bath of Hyposulphite of Soda how-ever, 
-whieli is essentially iioeessai-y in oi-der to fix the picture, 
prodiieoB an urifavourahle elfeot upon the tint; deeom- 
l)osing the violet-coloured Suhchlorido of Silver, and leav- 
ing behind a rod substance which appears to he united 
to the fibre of the paper, and, -when tested, reacts in the 
manner of Suboxide of Silver. ■ 

Other chemical operations are therefore required to re- 
move the objectional red colour of the print, and hence 
the consideration of the subject is natm-ally divided into 
two parts ; first, the means by which the paper is rendered 
sensitive, and the image impressed upon it and secondly, 
the subsequent fixing and -foB*?!//, as it may bo termed, of 
the proof. 

The present Chapter w'ill iilso include, in an additional 
Seatiou, a condensed account of the mo.st important facts 
I’elating to the properties and the mode of preservation of 
photograijhie prints. 


SECTION I. 

PrinUng the Proof. 

'When a sheet of the photographically prepared paper 
is exposed to the light, we observe it to assume various 
colours, each one deeper and more intense than tliat which 
lu’ceeded it. These shades of colour a]:e not always tho 
same, but Aiy more or loss with the .mode of preparing 
tlie paper, Im will imesoutly he shown. The sequence of 
tints, in the case of a paper prepared simply with Chloride 
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Rpd Nilrato of Silver, is as follows; — Pole tIoIpI, vlolef- 
blne, slate-bluo, bronze or copper-eolour. When tlio 
bronzed stage is reaehed,. there is no further chiuige. 

On umnersing the paper darkened; as above described, 
in tho fising bath of Hypoanlphito, the violet tones art- 
destroyed, and the print assumes a red or brown colour, 
which is most intense in the parts where the light has 
acted longest. Thereforewe see, that, to products a good 
photographic print, the Negative must possess considerable 
opacily in the dark parts ; for if it be pale and feeble, the 
light passes rfipidly through it and darkens the paper iini- 
vor.snlly, before the exposure has been sufficiently pro- 
longed to ensiu-e the requisite degree of rednetion ; heur-e 
the deepest shadows of the resulting Positive are not, dark 
enough, and there is a want of contrast which is fatal to 
the effect. A good Negative should be so opaque as to 
preserve the lights of the printed image beneath clear, nn- 
Hl t/io darlccst s/uidcs nre a'hoiif io pasts into the hronxc or 
eopperj! eondUion. If the amount of intensity be less- than 
this, the ilnest effect cannot be obtained. 

Let ns now' pass on to consider more carefully the exact 
function of ea(ib of tho eonstitnonts of the sen.silive sheet, 
and to show’ how the effect may be varied by altering their 
relative proportions, or by introducing auhstances not 
usually employed. 

The printing process in its most simple form may be 
conducted as follow's ; — Take pure Swedish fdi oring-paper. 
freefrom size and other cxU-.-ineous mattors.and float it upon 
a solution of Nitrate of Silver containing about one hun- 
dred grains to the ounce of water ; then dry ambexpose it 
to a strong sunlight. The darkening action will take place, 
but with such extreme slow'ness as at lirst to convey the 
impression that the yiaper is quite iiisousitive to light ; by 
perseverance, however, for three or four days, a pale-hrown 
tone will be obtained. One cause of this difficulty with 
the simyily Nitrated paper is that tho Nitrie||fccid in the 
Nitrate of Silver relai'ds the reduction, imd tlic irare fibre 
of paper does not possess a sufficient affinity for Oxygen 


NTING. 


Ill 


let enjilik it to overcome the opposition.: It is possible 
liowt 3 ver to reniovo the Nitric Acid by adding Ammonia to 
the Nitrate, of Silver, and so to leave the paper in contact 
with a simple O.tide of Silver ; this aecelei-ates the change 
eonsidcrabiy, and a, few hours’ exposure to strong sunlight • 
will then give the requisite opacity. - : , ■ , . 

SwoJiisli paper, liowever, although prepared with Anv- 
moniacni Oxide of Silver, darkens very .slow!}'' excepting in 
strong sunlight, and the Photographer will find by experi- 
ment that a minute quantity of Chloride of Silver. in the 
prepared paper will enable him to obtain the desired result 
in mimUcf: instead of Jtnars of exposure. Even when an 
iaaoluble Salt of Silver like the Phosphate or Citrate is sub- 
stituted for the Chloride, the prepared paper is more sen- 
sitive than when consisting of simple vegetable fibre satu- 
rated with solution of Oxide of Silver. The part therefore 
•which wo assign to such insoluble Salts is that of “ acce- 
lerators” to the luminous agency, and of all accelerators the 
Chloride of Silver appears to be the most remarkable. 

The following exjioriraont will prove instructive in fur- 
ther exhibiting the function of the Chloride of Silver in 
ordinary sensitive paper. Take a piece of ordinary bibu- 
lous paper and floiit it for an instant upon the Nitrate of 
Silver solution which Photographers employ in printing ; 
then blot it off, and immer.se for five minutes in a solution 
of common salt containing ten grains to the ounce. This 
paper when freed from excess of salt by washing in dis- 
tilled water, may be vierved as containing only Chloride of 
Silver in eontact with the Cellulose. On exposing it to the 
light it will he found to change rather quickly to a pale 
violet tone. At that point, lioivevor, the reducing aotion 
will be suspended, and wlieii the fixing bath of Hj^posul- 
pliite of Soda is brought to bear upon the image, it ivill 
nearly disa.ppear in consequence of decomposition and solu- 
tion. Pictures printed upon Chloride of Silver only would 
1)0 altoget^r wanting in contrast, consisting only of half- 
tints, -witliOTt any depth of shadow. , 

In a second oxperiinenL, take several strips of paper pre- 
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pared as described for experunent .No. 1, and apply, vvaslies 
of Ifita’iito of Silver of various degrees of eoiieentriilion. 
suoliiasS, 10, 20, -10, 80, and 100 grains to the ounce ;of 
'vvater. On. drying the strips, and exposing them succes- 
sively beneatli tbo same Negative matrix, il will be foimd 
that the pictures become, more and more vigorous in pro- 
portion (IS the Nitrate of Silver, solntion inercises in 
strength, but that beyond a certain point a furthe.r incroase 
in the concentration of the Nitrate of Silver does not add 
to the effect. 

Having performed the tibove experimoEt.s, ive are jirc- 
pared to conclude therefrom,. — that tlie office of the free Ni- 
trate of Silver is to furnish the material which eompo.ses the 
metallic part of the image, and so to give ; the 

Chloride mea.nwhile accelerating^’ e change and adding to 
the sensitiveness of the prepared per. ; , 

It remains now to consider the antion of the organic sup- 
porting ba.sis, and this is perhaps equally important with 
that of the other constituents, although in the present state 
of our knowledge it cannot bo defined with the same pre- 
cision. If we talie a sheet of Swedish filtoring-paper and 
immerse it in cold Nitro-Sulphuvio Acid, in such a way as 
to wet only one half of the paper, the surface after wash- 
iug and chyiiig will consist in part of Cellulose and in part 
of Pyro.xyliiie. N ow it has already been shown (p. 2-1) that 
Pyroxyline is in a manner indifferent to the Sails of Silvci’, 
and that Chloride of Silver, supported by Pyroxyline, be- 
haves in the sun’s ray much in the same manner as Chloride 
of Silver supported upon a glass plate : hence wo sliouhl 
anticipate that if a sheet of paper ivere converted only par- 
tially into Pyroxyline, and subsequently treated with Salt 
and Nitrate of Silver, the two halves would behave difto- 
rently on exposure. This expectation is con'oet, and the 
.experiment wiU show not only that the darkening is more 
decided nxwn the unaffected Cellulose, but that the imago is 
less'dissolred hy the fixing bathj and has a sot'tm and more 
velvety shade of colour. In the one ease tliollxed print 
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to a lino puvple-blacfc ; in tlie other, it is very faint and 
metallic, or, if examined after toninf?, cold and slaty in 
aspect ^ ; 

Wo may therefore add to what we have before said, 
tlie following statement, viz. tliat whereas the function of 
tliov Chloride is to impart sensitiveness in Photographic 
printing, and that of the Fitrate of Silver to give inten* 
sity, the Organic Mailer acts hy brightening- the coloiivt 
I'ho artist requires an image -which after simply lixiiig 
shall be of a warm red tone, and thus be capable of yield- 
ing a full brown or black on subsequent treatment with 
the Gold solution ; he will find hy experience that oi'ganic 
eonipounds of Silver in the paper, produced hy adding 
Albumen or similar substances to the siJting bath, will 
afford him the means of obtaining these varied tones, and 
that without them the picture will lack richness of effect. 

The chemist may perhaps be disposed to inquire more 
particularly how the organie substance acts ; but we must 
he guarded in answering this question, because it involves 
the consideration of a class of actions which belong to an 
obscure Chapter of Chemistry. It is known that many 
oxides and subsalts of metals, attach themselves in a pe- 
culiar -svny to animal and vegetable fibre, although the 
jirccise nature of the union is uncertain. These same 
Oxides commonly exhibit an affinity for tlie colouring mat- 
tei'S used in dyeing, and are known as “ Mordants,” be- 
cause they bind the colours on to the cloth and fix them so 
that they resist the action of water. An ordinary “ iron 
mould " is a familiar instance of tliis kind of action, tlio 
red stain upon the linen consisting of an Oxide or Subsalt 
of Iron, aclhoririg to tlie fibre. Organic substaneos satu- 
rated with Bichromate of Potash and exjiosed to light, 
furnish another example, for it has been shown that the ? 

Bichromate becomes in sncli a case roducod to an Oxide of I 

Chromium, which is a true mordant, although afeeblo one. I 

2s'ow in % process of Photographic printing we suppo.se | 

that a Protoxide of Silver is reduced to the state of a lower I 

or i-aZi-oxide, and that this suboxide combines with the Cel- | 
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hilose. . Eurther, the fact of the Cellulose or other organic 
matter having, aa. affinity for asuboxide facilitates the for- 
mation of that substance, and enables it whom formed to 
withstand Uie action of bodies liliie Hyposuljihite of Soda, 
which are known to possess the property of decompos- 
ing Suboxide of Silver when existing in an unoonibiiied 


. If Photographic printing can he shovni to bear any ana- 
logy to the operations employed in the art of dyeing, it 
would be anticipated that certain kinds of fibre would ex- 
hibit the affinity for tlic mordant oxide ni<.i.fa completely 
than others. It is well known, for instance, that woollen 
stnJTs take certain dyes w'itli more facility than materials 
made of linen or cotton, so that if a cloth be woven partly 
of wool and partly of cotton, a colour may be fast upon 
the former but removable by washing from the latter. So 
in Photography wo find that cotton immersed iu ISTitrate 
of Silver is loss readily afl’ected by the sun's rays than 
wool or silk. In speaking of the use of animal substances 
in printing wo must not indeed lose sight of the fact that 
these tis-sues invaiiably contain traces of Ohlorida and also 
of Phosphate. The pure animal fibre, however, is believed 
to play an important part iu the. process, quite indepeu- 
dcntly of any iuorganic salts. This action of the animal 
matters we now proceed to consider further. 

Swedish, paper prepared with Chloride and Nitrate of 
Silver, although sufficiently sensitive, could not be used in 
Photography. The picture would o.xlubit a eomplete want 
of definition, and would also appear to bo sunk in (he sub- 
stance of the paper so as to be soon more distinctly by 
transmitted than by reflected light. If the Salt were em- 
ployed iu anything like quantitj', Chloride of Silver would 
form in loose flakes upon the surface, and would biu'st 
out and fall away into the. Bath. 'The of Photo- 
graphic paper has undouhtoclly a mBchaiiical action, keep- 
ing the chemicals upon the surface, and thus securing an 
even layer of Chloride of Silver in a state of excessive 
idivisiom-.. TMa however, as.already showni is not. the sole 
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use of tlie sizinf?, for when it consists of Albumen or Grela- 
tino it communicates a fine red tint to the imaj^e, and pvea 
what artists term an aspect of transparency to the whole 

picture. 

.If ire examine the action of the animal sizing cheniically, 
v.u; find that Albumen, Caseine, and Gelatiuei all withdriiw 
from tlie Bath large, quantities of Nitrate of Silver, so that 
the solution hocomes conthmally weaker. A ^ice-t of trans- 
parent Gelatine, allowed to swell up by imbibing a solution 
of Nitrate of Silver, of the strength of tw'cnty grains to 
the onnee of Water, wdll apjmopriate nearly the whole of 
the dissolved Nitrate, so that the liquid expelled from it 
by squeezing ivill yield less than three grains of Silver to 
tlie ounce. The Gelatine foinns with the Nitrate of Silver 
a eompouncl which may be designated Golatino-Nitr.ate of 
Silver, and which is highly photographic and colorific. 
Chloride of Silver thrown down in presence of this Gela- 
tino-Nitrate, does not clot together in the same iiiannor as 
the pure Chloride of Silver, but exists in a state of exces- 
sive division, and remains for a long time without subsiding 
to the bottom of the liquid. Exposed to light the Gcla- 
tino-Nifrato of Silver darkens to a ruby -red colour ; and 
Chloride of Silver precipitated from an aqueous solution of 
the Gelatino-Nitratc never assumes, in the sun’s rays, the 
slate blue colour charaetcristic of Subchloride of Silver, but 
changes quicldy to a chocolate-brown tone. In the ease of 
a paper sized with Albumen or Gelatine, and subsequently 
salt(3cl and rendered sensitive, the action of the light is evi- 
dently eompoimd, for the Chloride docoinposes at the same 
time that the Oxide of Silver is reduced by the animal mat- 
ter. Tho behaviour of the darkened paper always varies 
with the proportion which the Chloride bears to tho organic 
substance : when tho fonnor is relatively large, tho jn-int 
exhibits the violet shades on its removal from the frame, 
and dissolves considerably in the fixing bath ; hut with 
the organic matter-s in excess, tho colour of tho print is 
brick-red from the very first, and the tones are less affected 
by the solvent action of tho Hyposulphite of Soda. 
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PGRTIEEB OBSEEVATIOlfS ON THE PRINTING OF PHOTO- 
GRAPHIC PROOFS. 

In considering the in-oceas of positive printing more carefully 
wo may diyiclo it aa foUowa: — the paper; salting hath; sensi- 
tizing aohiUon; various hinds of organie nmtl or. 

The Paper.— The quality of paper sold for Photographic pur- 
poses is variahle and often inferior ; the following is all that the 
'VVi'ifer has been able to collect upon the .snhjoct : — 

A difference exists in the length and thiclmeas of the fdu'O of va- 
rious kinds of Cellulose, so that the resulting paper may bo either 
coarse or smooth gi-ainod. Linen rags are eBtceined Biipcriordo 
Cotton rags, and new Linen is better than old. A paper sold in the 
market ns Tow-good’s Paper has in the hands of ihe Wiater given 
finer definition and ahsenoo of grain lhan any other kind : heneo 
this paper is well adapted for Stereoscopic pictures to he viewed 
through. a magnifying lens: some of- the foreign papers are so 
coarse, that the structure is at once seen on placing, the print .in 
the instrument, and no amount of Albumen will coneoal this dei 
feet.. The smoothness of a Photographic paper cannot .bo esti-', 
mated , until , the print has passed through, all the processes of 
fixing and washing, boeauso by hotpressing and other appliances 
it is easy to got up n fictitious glaze. 

Supposing the paper to be pinpcrly m.ade, in tboilrst insi.'inee, 
yet much will depend upon tho perfection of the process adoptodfor 
siring.. ' The defects ivliieh oeour in a paper badly sized are of the 
following kind. Pivst, portions of the finished pictures are pale in 
colour and have a spotty appeavanoo, due to an inequality in the 
imhibition of liquid by the paper ; some parts of which being 
coinparativoly impermeable by the Nitrate: of Silver, and othei-s 
more porous, thosimfaeo is unequally sensitive and darkens in an 
irregular manner. Secondly, when the sizing is very soft the 
chcHiieals sink too deeply into the jrnper, and the proofe are what is 
termed and ineffective. Albumen, even .when employed 

witliout .any addition of water, gives very little glaze upon a paper 
of tliis kind, and no surface, vigour can ho obtained : the sheets, me 
;often very tender, so that they beeome torn in tho many washings 
to whioh the photographio proofs ara necos.sarily subjected; and 
when Albumen is used, there.is a strong tendency to a superficial 
. llisleriiiff m the .fixing -bath, or in the wasliing waters, inasmueh 
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as tile Allialine solutions tised in toning tend to lessen tlie tena- 
eity of the size. Tliu'dly, piipei- may bo too strongly sized, and 
when snnli is the case, the amount of gloss given by Albumen is 
considei'ilble, but the prints are not easily toned in Iho G-old solu- 
tions, and are fixed with diffloulty. 

There ore two principal modes of sizing paper : lirat, with a 
luixturo of iS'tareli and Besin partially saponified by an Alkali, and 
second, -with Gelatine hardened by Alnni. The first method is , 
■ jn’inoipally practised on the Continent, and the latter in the 
papers of home manufacture. Tapers sized with Starch and sapo- 
nified Eo.sin have necessarilyati flil/caKse reaction, whilst the Gela- 
tine sized jiappr? exhibit an acidity due to the Alinn, In each case 
the paper improves more or less by keeping, beeanso the size be- 
comea gradually harder, and the sheets in-e in conseiiuenoc less 
easily torn in the irashings. Opinions are divided as to which 
mode of sizing is to bo preferred, but the general impression is 
' that the Starch offers more ineohanioal advantages when Albu- 
men is to boused intlio salting solution, whereas the Gelatine size 
gives a better surface layer of ClUoride of Silver in the case of 
plain salted paper prepared without Albumen. The I'roncUfirm 
of CauBuu Erothors have a mode of preparing a Starch-sized 
paper which .stands the aetion of hot water remarkably well: 
such a paper may be made into a tray and filled with warm water 
without the liquid percolating through : an English paper sized 
wilU Gelatine would imbibe hot water rapidly, and would swell 
in oonsoquenee. The Canson paper however is rather defective 
upon, the surfaoe, and gives loss gloss with Albumen than ran 
English paper. Papier Bive is also a Starch-sized paper, but 
frequently tiie sizing is too soft. The colour of the finished Al- 
bumen picture is remarkably good on this latter paper, but no 
precise information can bo given, inasmuch as the compo.sition of 
the size is unknown. 

The Photographio properties of the paper are much affected 
by the mode of sizing adopted, even when Albumen is altenvards 
used, for the picture is probably formed partly upon the Albu- 
men, and partly in the sizing. English papers tend to give red 
tones which become brown or chocolate-colom’ed in the finished 
print. This is due in purl to the use of Gelatine, wliieh, as be- 
fore sliown, forms a compound with.Nitrnte of. Silver, darkening 
in tho Bun to a ruby-rod colour ; bnt in part to . the Alum em- 


• sepia-brow^ after fixing, and .of a piu’pio-blaclc when tmited 
rith the Solution of Gold; the reason is' partly beoause tho 
jtanih and Ecsin do not, like Gelatine, oxert n very niavkt'd aolioii 
n reddening the picture,, and partly because tho sizing has an 
dlvaline reaction, and alkalies are found to diminish redness, just 
IS acids increase redness. 

Many additional observations might he made on the colour of 
lio imago yielded by tho various commercial qualities of Photo- 
[I'aphie paper, but tho above general division into Gelatine-sized 
)aper, arid Starch-sized paper, will be suflioiont. At tho same 
ime it should ho borne iu mind that the manufacturer has it in 
lis power, by adding small quantities of organic bodies to t.he size, 
a modify the tone given by tho paper, even when employed in 
he albnraiiiized state. Hence although tho general cbaracterB 
)f a paper may ho those of a Stareh-sized paper, yet tho print may 
issnme a hriek-red colour in place of a violet tone, in consequonee 
if .some addition made to the size. 

MeiuMn/j ffre Faper Se>mtiiie.-7~Vn&ar ihia head we sptiak 
Irst of the salting solution, and second of tho Nitrate Bath. 
Dbsevve in the iii-st place that the strength of both solutions 
ihould he properly adjusted, so that when tho amount of Ghlo- 
idoof Silver in the paper increases, the excess of free Kitrato of 
Jilver may. increase, also, 'rheorotieally three parts by weight of. 
titrate of Silver will preelpitate nearly one part by weight of 
Salt, and a alight excess of the Nitrate of Silvoiv will remain; 
Chese proportions however are not always adhered to,. hooau88 
n Phot ographie pnntiug there are many disi uvbing conditions. 
I’he sizing of the paper, ■ and tho Albumen glaze, appropriate a 
[uantity of free Nitrate of Silver as already shown (p. 179) ; and 
lOt only so, but tho propiortions of Nitride and of Cldovide 
eft in the paper, vary with tho method of applying the solutions; 
Ehere are . three modes of spreading- solutions on photographio 
inpor,-^by brushing, by floating, and by total immersion. The first 
eaves a small, and tbs third a lai-ge amount of solid matter upon 
ho paper, wliilst the secondgives a.variable re.sult aecording lo the 
ength of time the paper is left floating upon tho Batii. Expori- 
iKCe shows that for .an Albuminized paper, both solutions being 
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apijliof! by floating, the Ifitvatc Butti should be about six times as 
strong as tke Salting Bath, and should be left twice as long in oonw 
tact with the paper. lutlic eaaeofiii)ftper,;ffoafedupontho salting 
bath, and hi-its/ied with tho Jfitvate of Silver, the latter may be 
^ twelve times stronger than the former;, and when.the papers are 
salted by total itnmersiou, and soneitizod by: brusliing, the Salt 
may ecmvoniently ho reduced to a llftli of the ordinary weight, 
and the jVitmte of Silver left ns before, .so tluit the proportions 
may be nearly ns thirty of Nitrate to one of Salt. 

The strength of the Nitrate Bath in Pbotograirhio printing 
must also he regulated partly by the mode of sizing adopted. 
A hard-sized English paper keeps aU the ehemieals compara- 
tively upon the svirfaoe, and does not require, such oonccn^ 
tvated solutions as a paper whioli is moi’e soft and spongy. Also 
when any organic matter like Gelatine or Albumen is added to 
the salting bath, the amount of Salt must be lessened, because the 
glutinous character of such fluids eiuises more to bo retained upon 
the surface of the paper. The diflerenco in the atomic weights of 
the various soluble Chlorides used in salting must also bo borne 
in minds ten grains of Chloride of Ammonium contain as muoh 
Chlorine as.oloven grains of Chloride of Sodium, or as twenty-two 
grains of Chloride of Barium (see the Vocabidary, I’art III.). 

The SalHnff The foregoing remarks apply bolh to the 

Saline Andto the Sensitizing bath; in those whieli follow, the two 
wiU.be considered Bopnvately.> The sensibility of Photographic 
. paper is regulated up to a certain point by the amount of salt 
used in its pveparaliou. The quantity of ulkaliuo Chloride deler- 
minos the amount of Cfliloride of Silver ; and with a proper ex- 
cess of Nitrate of Silver, papers arc, up to a certain point, more 
sensitive ill proportion as they contain more of the Cldorido. 
Highly sensitized piipev.s darken rapidly, and pass very completely 
into the bronze stage. Those containing le.ss Chloride darken more 
slowly, and do not become bronzed with the same in tensity of liglit. 
A Photographic print formed upon a paper highly snltod and 
sensitized, is usually vigorous, with great contrast of light and 
shiirto ; partioularly so when tlio printing is conducted in a strong 
light. Henoe it will bean advantage, with. a feeble Negative, and 
iudullweatlior,to:doublo the ordinary quantity of Salt; whereas 
in the case of an intense Negative, and with direct sunlight, the 
deep sliadows wuU be too much bronzed nnloss the quantity of 
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CUoriclo of Silver in the paper is kept low, so as to stop the ac- 
tion of the strong lights at a certain point, and thus to allow the 
focblo rays time to come forward. 

With regard to the effect which the amoimt of Chloride in the, 
paper exerts upon the eolom- and general appearance of the print, 
the following statements may be made Highly salted and sen- 
sitized papers give, a picture more nearly iipproaohing to black, 
than those which, containing a small proportion of Chloride of 
Silrer, are loss sensitive to light. Hence in printing upon piaper 
weakly sensitized, in order to bring out the finer details of a highly 
intense Negative, we find the image unusually red after fixing, and 
of a brown or mulberry colour when toned. 

It is possible to carry the proportion of Salt too far in Pboto- 
grapliie printing 5 in that case, even thoxigb the excess of Nitrate 
bo properly maintained, the print appears cold and dull, becausa 
the Chloride of Silver is in too largo quantity with reference to- 
the organic matter. A reduction in the amount of Salt on tlio 
other hand, simply leaves the image of loss contrast but does not : 
destroy its volvety softness.!, transparency and warmth depend* 
ing upon the oi'ganio matter, and not upon tho Ohloridoi ' 

The Nitrate jSa<7i.— -Tho compound on which a positive .print 
is formed is a Ohloride, or an organic Salt of Silverj with an ox* 
cess of Nitrate of Silver : hence nothing is gained by increasing 
the proportion of Chloride of Sodium, nnless at tho same time an 
addition be made to tho quantity of free Nitrate in the sonsitizing 
hath. : 

Let us consider more minutely the appoaranoes which present 
tliemsdves when tho Nitrate Bath is too weak. If a saraplo of 
tho ordinary salted and albuminized paper bo floated for two or 
three minutes upon a solution of Nitrate of Silver of tho stwaigth 
of twenty grains to the ounce ofwnter, the quantity of Nitrate left 
upon the surface will be insufliaient, and the following defects will 
appear: — ^The paper darkens on expoBui’o but it does not reach 
the . bronzed stage, the action appearing to stop at a- oortiiin 
point. On placing the pi'iiit in llyposulpl lite of'Soda it booomes 
veiypale, and when tinted looks cold and slaty, without depth 
of shadow. In almost aUcascs there exist bn pictures of this kind 
largo spots or patches of a paler colour than the surrounding 
jiarta, since the capillarity of the paper is unequal and seine por- 
tions; absorb slowly. , Tire spots are most abundant at that edge 
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of the papal’ which is uppermost in diying, and are neai’Iy absent 
nli tlie lowcT pai't where the excess of liquid drains tlomi and ' 
becomes concentrated by evapjoration. In a second experiment 
the salted paper may be left as long as tem or fifteen minutes 
upon the same weak Bath i the residt will be improved thereby, 
for the Albumen is allowed time to. draw to. itself more of' the 
Kitvato of Silver, A tim’d experiment may consist in dissolving 
■ forty grains of Nitrate of Silv'er in an ounce of ' water, and float- 
ing portions of the same piapor upon it : the shadows will bo 
deeper than before, and the colour -warmer, but in aft probability 
ihore. will be room for further improvement, since a forty-gi-aiii - 
BalU is seiircely strong enough for the foreign papers albuminized 
mitli a ten-gi'ain Salt .solution, although sufiieicntly so for the 
English albuminized paper of the same strength. Lastly, dissolve 
sixty grains, eighty grains, and a hundred grains of Nitrate of 
Silver in three separate ounces of water and float upon each, 
when it win be found that the pictures are all good, and differ 
very little ill appearance. If, however, the time of floating be 
reduBcd to a single minute, the Nitrate Bath of a hundred grains 
. will prove the best; and some artists consider that, in. Photo- 
graphic iiriuting, both time and money are saved by oinploying 
a highly concentrated Nitrate Bath and floating the papers upon 
it for not more than a minute. : The defect which the Writer 
would apprehend midcr sucli circu'mstanees would be a toncleney 
to .spottiness from uneven absorption by the paper, since a longth- 
, fined floating is certainly favom’ablo to even precipitation of . the 
Chloride. - " 

Those preoButions which are observed in making the Nitrate 
Bath for Collodion Negative Photography, uro unnecessary in the 
case of the Bath for printing. We snlnralo the former Bath with 
Iodide of Silver, but the printing Bath need not he saturated with 
Chloride of Silver, since this compound, although not absolutely 
inscluble in solution of the Nitrate, dissolves in a proportion so 
small, that it m ay bo disregarded. N either is it actualiy necessary 
to examine the crystals of Nitrate of Silver for free Nitric Acid, 
for uidcss the sample of Nitrate bo very impure, the retai'diug 
eflect of the Nitric Acid will ho inappreciable, and especially so 
in the ease of albuminized paper, which possesses usually a 
slightly alkaline reaction. 

A Nitrate Bath oontaining free Oxide of Silver, however, and 
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giring an alVnline veaction to Litmus, would in some eases be 
injurious, since Alkaline Nitrate of Silver does not proiieriy coagu- 
late Alhmeii, and in consequence a Bath of this kind soon cit? 
hibits a white tm-bidity when the papers m-o flouted upon it, 
There are certain qualities of albuminized paper sold in com- 
ineree, which tend to. precipitate the same white substance in the 
sensitizing Batin and the Writer believes this to he duo in part 
to alkalinity. The strength ol the Bath, however, must always be 
noted; fin- the weaker it becomes, the greater the tendency to dis- 
solve owoy the Albumen without coagulating it. In such a ease 
the greater part of the Nitrate of Silver is converted into 0 Worido, 
and not being properly retained upon the surface of the paper by 
the coagulated Albumen, falls away into the solution. 

Papers rendered sonsitivonpou a Nitrate Bath faintly acid with 
Nitric Acid, or with Acetic Acid, are less liable to spontaneous 
reduction iu the dark ! whereas papers prepared >ipon a Bath 
which has become alkaline from oonliuucd employment of an 
alkaline albuminized paper, or other causes, soon change on 
keeping. 

Jiccirrfe (jf &7»er exorcises an important effect in the Photon 
graphic Negative Bath, but in the Bath for printing, its action is 
not very remarkable. The only poreeivable difference is a little 
extra bronzing in the shadows, and an inoreasod dillloulty of 
keeping the paper without discoloration in the dark. Organic, 
matter is also mentioned as greatly iufluenoiug the action of the 
Negative Nitrate Batli, hut in the printing Bath its ollbot is 
inappreciable, and oven when the Bath has become highly eo^ 
lonred by the Albumen, its action is nearly the same as at firsts 
The brown ooloration above alluded to is probably due to the 
gradual formation of o ■SMi-Albumiunto of Silver, partially solu- 
ble in solution of Nitrate of iSilver. 

Before leaving this subject wo must ndvei't for a moment to the 
employment of the compound known as Ammonio-Nitrate of 
Silver* in Photography. This compound may be viewed as a so- 
lution of Oan'dc of Silver, in place of the usual solution of ’Nitrate 
of Silver; for by dropping Ammoma into the Batli, the Nilrie 
Acid is eoinbined with Ammonia, and the O.xide of Silver is con- 
sequently left in a free state. The first advantage derived from 
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the use of the Aramonio-Sfiti’ftte of Silver is an inoroase of sensi- 
tiveness, and also of intensitj' in tlio: image. ■ This will bo nndev- 
stnod if ■wo romeinber that: the action of . light in pmlneing tho 
priiitis of a rediwinjj niititre. floiico the substitution of Oxitlq 
of Silver for 'NitratU of Silver fnoilitates the, deootuposition:; just: 
as AvnivioniorHitrato of Silver is more voadily reduced hy Gliillio 
or Pyrogallio Acid than the .simple. Kitrata (see p, 32). Another, 
advantage of the Ammonio-NitKito is tliat the colour of the print 
: is improved, the redness being diminished and a soil: velvety, 
aspect being given to the image ancli as would bo dilHouIt to .so- 
cure, on plain paper, vvitli .simple Nitrate of Silver. , . 

There are, howovor, , di,sadvantages attending the use of Am-. 
monio-Kitrato of Silver, which prevent it from being generally 
adopted. In the first place it does not coagnlate Albumen, so 
: that albuminized paper floated upon Aramouio-Nitrato of Silver 
loses its surfaoe-vai'nish, and appears dead, like the plain paper. 
Secondly, it is more liable to spontaneous obange, and to disco- 
loration by traces of organic matter, than simple N itralo of Silver ; 
and hence when used as a Bath, it becomes perfectly black in tlio. 
ooiB'se of a &w days,from sizing, etc., dissolved out of the salted 
paper. Thirdly, the action of the salted paper upon Amnionio- 
■Jfitrate.of Silver liborates/i'eeAnmtom’a, as will bo.seen by re- 
ferring to the Vocabulary, Bart III,, and this free Ammonia being 
a . solvent .of .Chlorido. of Silver, attacks the sensitive coating 
and dissolves it, thus -prodnoing white linos and transparent 
markings. The latter objection is the most formidable of all, 
and in conseqnmoo of it the Ammonio-Nitrate ha.s nearly llillon. . 
into disuse, exeeptiiig in tlie ease of papers ]iurpo3oly prepared 
with a very small quantity of salt, so as to ovoid the production 
of free Aimnonia as far ns is possible. Such papers oto economical, 
heoause a comparatively weak Silver solution sulficcs to sensitize, 
them, ami to give the requisite vigour to the shadows. The colour 
oftheflnisliedpioturo, however, on Ainmonio-Nitrate paper leehly . 

: salted, is not black, but rather of a chocolate-brown, sineo the 
diminution in the quantity i of Chloride inoreases redness, and 
the ell'eet of the Animonio-Nilratc of Silver in an opposite direc- 
tion is not sttflicient to counteract this tendency. . ' ■ 

Qrijaaic Bodies used in Ihinliny . — The most important of 
these is Albumen. Albumen is remarkable for ijroduoing a 
smooth and : homogenoous lay a; upon .the .very surface of the.. 
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paper, BO tlmt eTeiT’. detail of the Negative is rendered with an 
amount of distinctness which cannot he obtained m any other 
way. 'The firints are clear and brilliant, retaining even when 
dry, much of the transparency whicli plain paper pictures exliibit 
only whilst in the water. 

i’ho main obstacle . to the general adoption of Albumen is the 
difficulty of apidying it evenly to the surface of the piaper. Being 
a glutinons fluid, and not immediately amalgamating with the 
sizing, it is apt to run into lines when the paper is floated only 
for a short time, such as a ibw seconds ; whilst on the other 
hand, if the paper be left for several minute.s upon the Albumen, 
n portion of tho size is dissolved, and the Albumen in eonse- 
guenco sinlcB into the paper, and does not: impart tlic proper 
amount of gloss. In order to understand this we must bear in 
mind that Albmnen is not .a neutral fluid, but possesses .an alka- 
line I'eaction, due to the presence of small q^i.iantities, of alkaline 
Phospliate, etc. ; hence 'on adding Chloride of Ammonium to Al- 
hiunen a. development of free Ammonia takes places easily per- 
ceptiblo to the smell, and Ammonia is a solvent of the materials 
used in sizing papers To overcome this difficulty of ■ applying 
■the Albumen, and to obtain a greater amount of gloss, makers 
of albuminized paper have found it advantageous to expose the 
Albumen in an open vessel to tho air, until a oonsiderablo . amount ■ 
of cvaporatioir has taken plueo. This evaporation does not al- 
ways render the Albumen more glairy ; on the other hand, tho 
fluid often becomes gradually more limpid, acquiring ft rather 
offensive odour, and an acid reaction to Litmus , paper. Albu- 
men so prepared xnms upon the paper very easily, and doesmot 
dissolve tho size, hut it possesses some objectionable qualities, 
to bo pointed out under tlio head of “Toning.” That defects 
should arise from decomposition of Albumen, is not to bo won- 
dered at wlien wo eonsidor tliat one of tlio const it uents of this 
substanee'is Siilp/mr, which during the putrefaction passes into 
tho state of SulpUurottod Hydrogen, and is tlie cause of tlie 
offensive smell.: Tile . Nitrate Bath is soon rendered turbid by 
tho use of stale albuminized paper, and the sensitiveness to 
light is mJurodj Bo that the half-tones of the pictaire do not ap- 
].iear;,until after a prolonged exposure, , : In preparing, a lughly 
albuminized paper- the requisite amount of ovapo-ratiou may be 
..effiicted over hot water at a temperature short of the coagulating 
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point of jUbumen ; oi': wliat in most oases will: bo found, sxifflcient, 
till? wet .Albuminized s):ieet may bo rapidly di’ied by an asoendiug 
ouiTont of liot. air.: llrcssiiig between heated .rollers will still 
further condense the fmishocl sheet, and give it tlic appearance 
of possessing a liM'd and glossy surface, . . ......... . .• . 

I’lie reddeniHgaction of 0olatinc, although gi’saterthan thsit of 
Stwoh, is less than that produced by Albumen, and the surface bril- 
liancy is also less. Oaaeitie, the animal principle of Milkj gives 
good definition, and a red colour like Albumen, but is destitute of 
gloss. lYore it not for the dilBculty of preparing soluble Oasoine, 
it would probably come into more extended use, smeo the tone, 
when modified by a deposit of Gold, is very agreeable. Serum of 
Milk is a convenient form of employing a dilute solution of 
Casoiue ; since the rennet used in coagulating the milk does not 
separate the whole of the Cnseino, but leaves a little dissolved 
in the liquid s by agitation with white of eggs, and subsequently 
boiling, the suspended oil-globulos may bo entangled, and the 
SerniU thus clarified. 

.: Citrate and Tartrate dissolved in the Salting Bath exercise an 
eflbot npon the eolovu- of the print quite as remarkable as that 
of Albumen. Paper prepared with Citrate, in addition to Chlo- 
ride of Silver, darkens to a fine pinqile colour, wliioh becomes 
briek-retl in the fixing bath. Oxalate, however, lias not the 
same action ■, paper prepared with Oxalate and Chloride of Silver 
darkening to a violet-blue colour, resembling that of the ordinary 
Stibohloride. These facts wiO enable the reader to understand 
the remarks previously made on the compo-sition of materials for 
sizing paper (p. 182) j and to see that the maker might, if so 
desired, introduce smali quantities of organic subatances capable 
of modifying tlio colour and general nspeot of the print. 

Amouai of Silver in Smdtwe Sheets . — .To deteianino this pioinl 
roughly, fifty whole sheets of Saxe papier, 18 x 22, albuminized 
w'itli nearly pure Albumen, containing ton gi'ains of Salt to the 
ounce, wore iloated for three or four minutes eaob, on a fifty-five- 
giuiti jSitralc liatli measuring 187 ounecs. The sheets were found 
to remove 17 ounces of liquid from the Bath, and to impoverish 
the remainder to: the extent of five grains of Nitrate of .Silver 
per ounce. ; The whole quantity of Nitrate of Silver left in each 
slieef. must therefore have boon about half a drachm, lu a second 
experiment a quarter shoot of albuminized. Papier Saxe was dried 
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andweighedi it was . then floated fqv four minutes upon a forty- 
five grain aulntion of Hitrato of Silver, driod and weighed a second 
time : the pain in weight amounted to sovOM grains. 

PruKenatioa of Sensitive Sheets.— X\\o di.soolov!itimi of Sensir 
live Paper in tho diu-k is due to a slow roduoing nctimi of or- 
ganic matter niton the five Nitrate of Silver. The rapidity of 
the change varies much with the nature of the organic matter, 
but moM So with, the state of tlie Nitrate of Silver. Alkalies in 
the size of the papers or in. the sensitizing batli, facilitate the 
discoloration, wliilst free acid and acid solta, like Alum, etc., 
retard it : hence .ffreneli papers darken more quicldy than .En- 
glish papers as a rale, and Aramonio-Nitrato paimr is more un- 
atnhlo than that pi’epared with simple Nitrate of Silver. 

The compai-ative dryness of the atmosphere in which the papers 
are kept, is the principal cause afiecting their rate of ohangc, 
since moisture appears essential to. the reduetion. Hence the 
various contrivauees devised for drying the paper, the beet of 
which ai>pcars to bo that of Mr. SpiUer, in which a bos is eon- 
struoted with a fake bottom, pierced by liolos, and lumps, Of 
quick-lime, ai-e pkeod beneath.. To all such plans, how.over, 

. there are some objections, for it 1ms been said that the papers 
w'hen rendered ahsolulcly thy do not darken vigorously in the 
light, and that it is necessary in consequenct' to leave them 
for a short time in close proximity to a damp cloth, until the 
requisite amount of water has been absorbed. Others, again, 
have observed that although Sensitive Papers, kept for many 
months in a drying .Box, print to a sulHeicnlly deep shade, yet 
that .the imago, does not toneinthe alkaline GoldBathso readily 
as a print upon newly Bonsitized paper, 

S.ECTI0N 11. 

Toning the Froqf. 

By the term “ toning ” we imderstiind the removal of thu 
reddish colour described in the first Section as the proper 
tint of a Pliotograiihic Positive, after the compounds of 
Silver miactcd upon by light have been extracted by an 
appropriate fixing bath. Colours approaching to brick- 
red are in tbemsolves so unartistic that from Llie verv llr.sl 
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It is \yeU imo\vn that articles of Silver plate become 
cltu'kened by exposure to tlie fumes of iSulphur, or to those 
of Suiphtiretted Hydrogen of which minute traces al'e 
always present in the atmosphere. If the stopper of a 
Irottlo of Sulphuretted Hj'drogen water be removed, and 
a simply fixed Photographic Positive suspended over it, 
the picture will lose its cliaracteristio red tone and beeorne 
nearly black. The black colour is even more intense than 
uu c.vperienccd chemist would have anticipated, because 
analysis teaches us that the actual quantity of Silver pre- 
sent in a Photograpiiio picture on paper is infinitesimally 
SHiall, and it is well known that Sulphide of Silver, although 
ofa deep brown colour, approaching to black, when in mass, 
exhibits a pnle-yellow tint in thin layers, so that a mere 
film of Silver converted into Sulphide possesses very little 
depth of colour. To explain the difficulty it has been sug- 
gested that the toning action of Sulphur on a I’ed print is 
probably due to the production of a SaJ-Sulpliide possess- 
ing an intense colorific potvor, like the Sub-0.\ide and 
Sub-Chloride of Silver. When the toned picture is sub- 
jected to the further action of Sulphur, it is converted into 
the ordinary Protosulphide of Silver, and becomes yellow 
and faded. ^ 

It is not necessary to outer into any details of the va- 
rious processes originally recommended for toning prints 
by means of Sulphur. The principle was the same in all, 
but the mode in which the Sulphur was set free and 
brought to bear upon the proof varied. Commonly, a so- 
lution of Hyposulphite of Soda was mixed with some 
chemical which gradually decomposed it. Everything re- 
quiring explanation under this head will be treated in the 
ftillowing Section, when we speak of the properties of the 
Hyposulphite fixing Bath. • • = , 
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toning BY GOBI). 

After the Sulpliur toning process had been (bscnvdL'd, 
the Salts of Gold were nsed for improving the norma co- 
lour of the Paper ™ ^ 

troducing them is 
methods being stdl in vogue 
seription. 

The single fidtKj and toning 

one even now largely followed, is to ^ 

to the ordinary fismg bath of Hyposulplu e of So^da. Ihe 
prints are immersed in the resulting liquid immediately on 
taking them from the frame, and the first action of thtv 
fixing and toning bath” is to dissolve out the unchanged 
Silver salts, and to leave the image of the usual red coloiii. 
Shortly however the red colour begins to pass gradually 
into blue or blaclc and the toning is eomplete. ' 

At first sight the above process appeared correct both 
ns regards theory and praeiice. A more extimded usperi- 
enee however led to its condemnation, for it was lound 
that the improvement of the colour was not due tp a 
simple precipitation of Gold upon the surface of the image 
as had been at first supposed, but partly to a dep^^ of 
Gold and partly to a communication of SiiliAur, ^ hen 
a solution of Chloride of Gold is added to Hyposulphite 
of Soda, we liavo in the liquid not only the double Hypo- 
sulphito’of Gold aud Soda known by the name of Sed d.’Or, 
but also a portion of the unstable Tetratbionate of Gold, 
prone to liberate Sulphur. Tlie action of the Bath is there- 
to complex from the very first, hut becomes more so on 
keeping the solution for a time, since spontaneous dcconi- 
position ensues, ns will be more fully shown iii the next 
Section. Practical Photographers were not slow m disco- 
vering that the fixing and toning Bath xvas liicoii slant in 
ils aetdon, and that although the prints were coloured with 
as much rapidity iu an old as in a newly mixed Bath, yet 
that the tints wore more fugitive in the former case than ni 
the latter. The reason was that whereas tlie noudy-prepared 
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Biit'i, actiid mostly by depositing Gold, and only partially 
by (fOmmiinioatioM of Kulphur, the old Bath, on the other 
hand, toned the prints entirely by Sidphuration. The 
render will doubtless bo surprised to hear that the colours 
produced upon the Photographic picture by means of Gold 
cloBely resorable tliose obtained by Sulphur; yet such is 
the ease, for although shades of hlue are oliaracteristio of 
Gold, and shades of brown oi Sulphur, yet it requires 
a practised eye to distinguish between them, and prints 
toned by Sulphur often possess the flue purple-black which 
many fiupiwae to he due to a deposit of Gold, 

In tlie Gold toning jjrocess, as now employed, all danger of 
Sulplmriaing the i)rinls is avoided. Hyposulphite of Soda 
Imving been proved to suffer deeomposition in presence of 
Chloride of Gold, we no longer mix the two solutions, but 
prefer to tone the picture first, and fix it sub.sequently. The 
colouring action of a simple solution of Chloride of Gold 
upon the Pbotographie imago may be thus exjjlaiued : — The 
Chlorine previously iu combination with Gold passes to 
the reduced Silver salt, bleaching tlie lighter shades by 
(iouvertiiig them into the wJiite Protoohloricle of Silver, 
and imparting to the shadows a deep violet tint due to the 
production of Subcliloride of Silver ; at the same time mq- 
tnllic Gold is deposited, but its effect is not very clearly 
seen at this stage of the process, since a- deep violet colour 
of nearly equal intensity may bo obtained by using a so- 
lution of Chlorine in place of Chloride of Gold. If how- 
ever the toned proof be acted upon by a fixing bath of 
Hyposulphite of Soda, all tliat portion of the violet co- 
lour wliich depends upon Subchloride of Silver will be de- 
stroyed, since the Subohlorido is decomposed by fixing 
agents. Another portion of the colour ivill resist the action 
of the Tlyposiilpliite, and this is probably Metallic Gold. 

During the whole process of toning in solution of Chlo- 
ride of Gold we observe a gradual lowering of intensity in 
the image, iu consequence of the biting action of the Chlo- 
rine upon the Silver. It has been found that this destruc- 
tive (‘fleet is greater when the solution of the Chloride con- 


194 


THEornr OS' EosmvE PitiNi'iNG. 


tains free TTyclrofililorie Aeid, and that iti? lus^pnod liy tlic 
addition of an alkali: licnoe the employment oi alhaUne 
solutions of Chloride of G old, first introdueed in tliis eonu- 
try by-Mr. Waterhouse, of Halifax, must be doomed an 
improvement. 

The question as to the manner in whieli the alkali acts 
in ymeventiug the image from being eaten an ay has been 
variously answered. The first effect of adding Cavbon!d;e 
of Soda to Chloride of Gold is to noutralizo tlie free Hydro- 
cdlloric Acid which that eompound invariably contains, and 
thus to produce a double Chloride of Gold and Sodium. 
Now it has been suggested that this Chloride of Gold and 
Soditim is tho real toning agent; — that the process consists 
essentially in the substitution of Gold for Silver, and that 
a double Chloride of Gold and Sodium becomes a double 
Chloride of S»7aer and Sodium, Metallic Gold being at the 
same time thrown down, and taking the place of the Silver 
of the proof. Eurther, it ha.s been urged that in the alka- 
line toning process lies tho real key to the production of 
permanent Photographic pictures, siuce the image of Sil- 
ver, proved to be unstable, is by it converted iTito an image 
of Gold, not prone to change. These views are ingenious, 
but it is doubtful whether they express tlie trulh; for on 
subjecting the image to the action of Chloride of Gold, wo 
do not find that an atom of Silver is dissolved for each 
atom of Gold deposited, whilst as regards the entire con- 
version of the image into Metallic Gold, it may be shown 
to be impracticable. MM. Havaimc and Girard have sug- 
gested that the alkaline addition to the Chloride of Gold 
is useful in nentralizing traces of free Nitric Acid, always 
liberated when the organic mutter reduces tho Nitrate of 
Silver in Ihe process of printing. Tmdoubledly the Posi- 
tive, on its removal from the priiiting-fraine, lias an acid re- 
action, and the Carbonate of Soda in the toning bath must 
operate heuelicially in neutralizing it. This, however, is 
not the sole use of the alkali, according to the Writer’s ex- 
peTienco : it probably acts also by converting a portion of 
the Chloride of Gold into an Oxide of Gold, which is an 
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uusisibkvsiilistance, and may bo made to yield up Motallie 
Gold to the proof. 

The following equation shows the general nature of the 
ehange wliieh ensues wlien alkalies or alkaline Carboiiatea 
are added to Chloride of Gold ■ .... 

Chloride Gold + Oxide Sodium 
= Oxide Gold -1- Chloride Sodium. 

Tlri-s O.xide of Gold is known also as -'V.iirie Acid, and is 
capable of uuif iug with exce.s8 of Alkali, forming a oolour- 
le.sa .solution , When Carbonate of Soda is added to Chloride 



of Gold tlio change into Oxide is at first only partial, and 
an Oxychloride cjf Gold is probably formed. The Oxide 
of Gold, or Auric Acid, does not appear of itself to possess 
Iho pou or of toning the picture j and henee the total con- 
ihvd(i)i of the Chloride under the influence of the alkali 
renclei’s the Bath useles.s to the ifiiotographer. If liowever 
a portion of the Gold still remains in tlie fonn of Chloride, 
and the toning action can once be started, a spoutaueons 
decompo.sition of the Oxide of Gold -will take place by cata- 
lysis, and a larger quantity of Gold will thus bo thrown 
down without the same injury to the print from eommuni- 
oalion of Chlorine. Those views may appeal’ complex, but 
they linve been adopted by the Author after a careful study 
of the properties of iho alkaline Aurates. 

The alkaline substance usually employed for admix- 
ture with Chloride of Gold is the Carbonate of Soda, hut 
it has been shown by Mr. Maxwell Lytc that an alkaline 
Phos2ihale or Borate produces the same olfcct. Others 
again have qsod an Acetate, and it will probably bo found 
that any salt in which the alkaline constituent is only im- 
perfeetlj' neutralized will answer the jiurpose. In such 
cases the solution of the Chloride of Gold gradually be- 
comes colourless by an interchange of elements, as above 
described. i 


COE'DITIOS'S WHie.H JiFPECT THE ACTIOS OP THE AUKA- 
LIEE GOLD TOSIKO BATH- 

a. Decree of Coacentmiion of Ue 3®57t.— The exact amount 
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of dilation mth water in the alkaline toning bath is not of much 
consequence. A strong bath acts qirieldy, hut is more liable to 
destroy the middle tints than a weaker solution loft upon the 
imago for a longer time. The proportion of Carhoiuvtc of 8ocla 
is also of minor importniice, hub it is desirable to ubu tlio mini- 
mum qiiantityi siiioe a highly alkaline liquid dissolves the size of 
the paper, and.oauaes a blistering of the Albnmou wlien the pic- 
ture is laid in the fixing bath. 

b. The length of time after mixing two solutions of Chlo- 
ride of Gold and Oarbonatc of Soda may be kept separately for 
any length of time, hut on mixing them a chemical ehange en- 
sues, and the liquid gradually loses its yellow colour. When the 
solution has become nearly colourless it is in the best state for 
use, and will remain so for many hours, but after a longer keeping 
of days or weeks it loses its activity, and deposits Gold in tlio 
motallio state on tho. sides of the bottle : alkaline solutions of 
Chloride of Gold being easily reduced by traces of organic matter. 

0. Preeeiiue of fee Xiilrale of Silver on the surface of ihe 
Proof . — It is quite nccessiiiy to wash away tho free Kitrnto of 
Silver from the pictures before they are immorsod. in the toning 
hath, othei’wise the Bath will become .turbid and discoloured. 
Nitrate of Silver added to an alkuliuo solution of Chloride- of 
Gold throws down not only Carbonate of Silver and Chloride of 
Silver, but also a brown powder, consisting of Peroxide of G old, 
or Metallic Gold, and the supernatant liquid contains little else., 
than Nitrate of Soda. 

A. Temperaiitre of (he Solution . — The action of tho Bath is 
much increased by carefully heating it to about 1S10° Pahr. before 
the prints are immersed, and this method has also the advantage 
of bringing tho solution at once to the eolourleas condition, in 
which it contains more Oxide of Gold and less Chloride of Gold. 

, The plan of warming, the Bath, however, is not often adopted by 
operators, since a similar result con generally - be obtained by con- 
tinuing the action of the cold solution for a longer time. 

c. Additions to the Toning BalA.— In tlio Pifth Pdition of this 
Work the Author recommended a toning hath eontaining a por- 
tion of- Citrate, of Soda in addition to Carbonate of Soda and 
Chloride of aoId,. to he employed in the tepid state. The Citrate 
was proved by experiment to impart a somewhat brighter tone 

: of purple, and. to tend to prevent mealiness and inky tones, but the 


BY OF POSITIVE PKIIfrilVG. 


107 


formula, did not come into yery generafuse, since it .was found 
tliat the same effect covdd be obtained by preparing the albu- 
sninized paper purposely (see page 189). 

£ 2^ivseni:e of Iodide of Silver . — When Iodide of Silver is pre- 
sent in a pivoof, the toning notion of the alkaline. Chloride appcMi-s 
to be le.s.» rn|>id than when tlie imago is formed on Chloride only. 
Heuee senailive paper is not improved, but rather the contrary, 
by associating Iodide with the Chloride in salting, as some au- 
thors have advised. It is also unwise to employ a Ifih’ate Bath 
wliieh lifts been previou-sly used for Negatives, and contains Io- 
dide of itiilver dissolved. On floating the paper upion such a Bath, 
the AJhiimen abstracts the Iodide from it. in virtue of a chemical 
affinity, and the printed proof upon such paper remains for a com- 
parutively long time in the toning solution without being coloured 
by the Cold, • 

g. Mode of Preparing the Paper , — The preparation of the 
paper is a matter of greater nicety in the alkaline Gold toning 
process than in the old mode of toning prints by Sulphur, since 
the affinity which secures the colouring action, is stronger in the 
latter ease tlian in tlie former. By adding an .alkali to Olilorido 
-of Gold you improve the colour of the print, hut retard the pro- 
cess of colouring, since as heforo shown the Oxide of Gold pro- 
duced by the alkali is of itself nearly or quite inert, and the Chlo- 
rine is the element -which possesses the affinity for Silver, and 
thus determines the change. Hence although a defeetivo sample 
of paper may tone evenly in a Sulphur Bath, in the ease of the 
alkaline Gold Bath there would be either spots nr markings, which 
■ would remain of a red colour and refuse to tone. 

One eau.se of unevenness of toning is an improper mode of 
applying the .-ilbutnen to the paper; for Albumen being a glairy 
substance, and having a strong tendency to run into linos, much 
will neeesFumily depend upon the manipulation. We might in- 
deed remedy this defect, by avoiding the use of Albumen, but it 
is found that in the Oliioride of Gold toning proccjia, the proofs 
a<ajuire an inky shade, unless the imago is printed upon the 
maximum quantity of organic matter, so as to encourage redness 
as mueh as po.ssible. A hard-sized gelatinous English paper, 
with a ininimnm of Chloride in the salting bath, will produce 
an agreeable eifect, or a foreign starch-sized paper, salted with a 
mixed Citrate and Chloride. Mr. Waterhouse, of Halifax, gives 


a forraiila in wllicU tho organic niiiUer is C'tiBcino dissolved in 
higMy dilute potash ; there is no gloss, and the finished pictures 
are of a pnrple tone. If Alhnnien bo used, the quality of the 
paper itself will he tho principal point to altmul to ; but, in addi- 
tion to this, the state of the Albumen must bo noted, siuce sour- 
neas and decomposition ai-o iiijnrioiis not only to tho smisitivcncsg 
of the paper, but also to the rapidity of toning. 

Additional esperiinents on the conditions of the ]iiipcr idfoctivig 
the toning action are much needed. To further their xvroseoutiou 
tlie Writer ventures to. give his experience, as follows i — the more 
inctaUie tho image, the gi-eater tho rapidity of toning by Chloride 
of Gold, but the more inty the colour. Organic bodies which 
encourage tlie production of a subsalt of Silver under the inllu- 
ence of tho light, hinder tho deposition of Gold, but improve the 
colour by imparting a shade of red. There are however differ- 
ences between these organic bodies, ascertainable only by expe- 
riment, for although Albumen, and Citrate both, favour the I’c- 
duetion of tho Silver to the state of a subsalt, it will be foimd 
on trial that Citrate papers, tone with greater fac ility than dhu- 
ininisod papers. Air. M’ahley, tho Honorary Secretary of tho 
Manchester Thotograiihio Society, states that the image tones 
move rapidly when the paper was excited on a Silver Bath con- 
taining a lilllc free Nitric Acid : this accords with theory, henanse 
in presence ofa strong acid, the reduction approaches more nearly 
to the state of metal (p. 1?), nevertheless the colour so obtained la 
not agreeable, and a warmer shade will usually be produced by 
albuminized paper which on its removal from the printing frame 
exhibits an imago of a brick-rod, and not of a violot-bluo tone. 

b. Time of heefing the Paper.~-Ii a print bo. ftiriued upon 
albuminized paper, and kept for a long time before toning, tlioro 
will commonly bo some difHoulty in securing a strong deposit of 
Gold. This is probably duo to a change wliicli takes place in 
thepaper, from the organic matter reacting by degrees upon the 
Nitrate of Silver, and it has been stated that the same change is 
more gradually xjrodueed . when the sensitive iiapers are preserved 
for many months iu a dry state by nicaus ot Chloride of C'aleiuni 
'or Sulphuric Acid ; such jmpers darken in the sun, but if the jirint 
be suhjeoted to tho action of a Gold toning bath at tho same time 
with one on paper newly sensitized, the latter will bo foimd to 
tone with the greater rapidity. 
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SECTION’ III. 

Mxiny tlio Froqf. 

The conditions for a proper fixing of the proof are not 
always understood liy operators, and consequently they 
have no certain guide as to how long the prints should re- 
main in the fixing Bath. 

Tlie time occupied in fixing will of course vary with the 
strength of the solution employed: but there are simple 
rules which may be followed. In the act of dissolving the 
unaltered Ciiloride of Silver in the proof, the fixing solu- 
tion of Hyposulphite of Soda converts it into Uyposul- 
I'hito of Silver (p. 57), which is soluble in an excess of 
Hyposulphite of Soda. But if there be an insufiicieuu 
excess,— that is, if the Bath be too w'eak, or the print 
removed from it too speedily, — then the Hyposulphite of 
Silver is not perfeotl}’' dissolved, and begins by degrees to 
decompose, producing a broivu deposit in the tissue of the 
paper. This deposit, which has the appearance of yellow , 

spots and patches, is not usually seen upon the surface of | ij 

the print, but becomes very evident when the print is held ’ ' 

up to the light, or if it be split in half, -which can readily 
be done by glueing it between two flat surfaces of deal, 
and then forcing them asunder. 

Tlte reaetiou of lii/posulphite of Soda mth Nilraie of 
Siker.—JxL order to understand more fully how decom- 
piosilioii of Hyposulphite of Silver may disturb the process 
of fi,xing, the peculiar properties of this salt should bo 
studied. With this view Nitrate of Silver and Hyposul- 
phite of Soda may be mixed in eipiivalent proportions, 
viz. a))out twcuty-oiu! grains of the former salt to sixteen 
grains of the latter, Hast dissolving each in separate vossols 
in half an ounce of distilled water. These solutions are 
10 be added to each other and well agitated ; immediately 
a dense deposit foi-ms, which is Hyposulphite of Silver, 

At this point a curious series of changes eommenees. 

The precipitate, at first white and curdy, soon altera in 
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oolouT ; itbeeomes ciinary -yellow, then of a rich orange- 
yellow, afterwards liver-colour, and lirmlly black. 'I.'lus 
rationale of these changes is explained to a ccu'lain o.vlout 
by studying the composition of the Hyi)oaiilpliit(3 of Silver. 

The formula for this substance is as follows ; — 

AgO SA- 

Bui j4gO SApl*’'“J.V equals AgS, or Suljihide of Silver, 
arid SO;,, or Sulphuric Acid. The acid reaction assumed 
by tlie supernatant liquid is due therefore to Sulphuric 
Acid, and the black suhstiiuco formed is Sidiihide of Sil- 
ver. The yellow aud orange-yellow compounds are earlier 
stages of the decomposition, but their exact nature is un- 
certain. 

The instability of Hyposulphite of Silver is principally 
seen when it is in an isolated state : the presence of an ex- 
cess of Hyposulphite of Soda renders it more permanent, 
hy forming a double salt, as already described at p. 67, 

These facts explain the reason why, in fixing Photograjihic 
prints, a brorni deposic of Sulpliide of Silver sometimes 
forma in the Bath and upon the picture. To obviate it, ob- 
serve the following directions : — It is especially in tbe reac- 
tion betweeu Nitrate of Silver and Hyposulphite of Soda 
that the blackening is seen, the Chloride and other iusolublo 
Salts of Silver being dissolved, even to saturation, without 
any decomposition of the Hyposulphite formed. Hence if 
the print bo carefully washed in water to remove the so- 
luble Nitrate, a comparatively weak fixing bath may be 
employed. But if the proofs are taken at once from the 
printing frame and immersed in a dilute Bath of Hypo- 
sulphite (one part of the salt to six or eight of water) ivith- 
out any previous washing, a shade of hr own will be observed 
to pass over the surface of the print, and a largo deposit 
of Sulplndo of Silver will form as the result of the decompo- 
sition. On the other band, with a strong Hyposulphite 
Bath there will be little or no discoloration, and the black 
deposit will be absent even when the prints are immersed 
-with the free Nitrate of Silver still upon the surface. 

The print must also be left for a sufficient time in the 
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1 fiKiiig bath, or some appearance of brown patches, visible 

i orij on looking thi’ougb the paper, may occur. Each 

jl ■ atom of IMitriito of Silver requires iSAree. atoms of Hypo- 

4 aulpliite of Soda to form the sw'ect and. soluble double salt, 

ii and lienee, if the action be not continued sulfieiently long, 

H another compound will be formed, almost insoluble (p. 67) 

and with a greater tendency to decompose into Stilpbido 
of Silver. Even immersion in a new' Bath of . Hypoeul- 
pliite of Soda will not fi.'i the la-iut when once decomposi- 
tion of Hypoaulpliitc of Silver has commenced. The yellow 
or brown compound is not entirely soluble in Hyposulphite 
of Soda, and consequently remains in the pajier. 

Anotlicr important matter to observe in fixing Pholo- 
grapbio prints is the lom^ioj-ature of the fixing bath. When . 

Hyposulphite of Soda is first dissolved in W'ater, much i; 

heat is rendered latent, and the solution in consequence 
is almost at the freezing point. In this state of things 
prints are fixed slowly and with difficulty, whereas at 
, 70° or 80° Eahr. the action is more rapid. In the cold 

winter months Positives should be left in the Bath at least 
tw lee as long as in tlie summer months, to prevent the oc- 
currence of brown patches of imperfect fixation in the 
.substapee of the Paper. 

The nature of the sensitive surface to be cleared of its 
.superfluous Silver salt must also be considered in estima- 
ting tlie strength of Bath and the time of immersion likely 
to bo required. Albiiniluizod. paper, from the horny na- 
ture of its surface coating, requires a longer treatment 
with the Hyposulphite of Soda than plain paper requires j 
: and not only so, but it must be borne in mind that the 
Albumen has a property of combining with Nitrate of 
.Silver and forming an insoluble salt which is more difficult 
of solution tlian Cldoride of Silver. Gelatine also com- 
bines with Nitraie of Silver, and therefore the mere wash- 
ing oi a gelatinized sensitive paper for a few' minutes in 
cold water docs not remove Lho whole of the free Nitrate. 

It. is better in all such eases to make the fixing bath far 
stronger lhan tlieory would indicate as sufficient for tlie 
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solution of simple Ghloride of Silver, otherwise it will bo 
found that the fixing will bo insuilloieivt, and that tluire 
will be mealy spots in the print j altliougli on adding re- 
cently precipitated Chloride of Silver to the Bath of llypo- 
Bulpliite it immediately dissolves. 

'J’ho Writer has noticed that when sensitive paper is 
Tcept for some time \)cf Ota being used for printing, yellow 
patches of imperfect fixation are very liable to occur, i'hc 
Nitrate of Silver a])pears gradually to undergo a partial 
reduction by the organic matter, and eminot then bo so 
easily e.xtracted by th.e fixing bath. It has also been ob- 
served tliat albuminized and s.nlted paper, when kept in a 
damp place, or exported to warm ancl damp climates, is 
liable to undergo a decomposition, in consequence of which 
the fixing bath fails to extract the whole of the superfluous 
Silver after printing, and the whites remain discoloured 
and spotty. 

It has been recommended by some writer-s on I?hoto- 
graphic eheraistry to saturate the fixing hath with com- 
mon Salt, in order to convert any Niti’ato of Silver left in - 
the proof by im])erfect wasshing, into Chloride, and thus to 
prevent blackening from dooomposition of Hypo.siilphite 
of Silver. An excess of salt undoubtedly Inia the effect 
thus ascribed to it, but it appears to the Writer that its use 
is contra-indieatod by the fact that Hyposulphite of Soda 
in presence of Chloride of Sodium is less active as a fixing 
agent (p. 50), since the Chloride of Sodium exercises an 
opposing affinity and tends to keep the Silver in the state 
of Chloride. 

For a reason similar to tliat above assigned, the fixing 
bath employed for Negatives is a uaele.ss addition to the fix- 
ing solution for printing, since the Iodide of Sodium pre- 
sent in the former tends to produce yellow pnlohes on llio 
surface of the print ; which palehes consist of iodide ol' Sil- 
ver in union with Albaminate of Silyer or other analogous 
substances, and these compounds are very difficult of re- 
moval by the action of the fixing hath. 
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ON CERTAIN IN.TlJB10tTS COHMTIONS OF THE 
FIXING BATH. 

Thu object of using the ITyposnljJjito Bath is to flx the proof 
by disaolviug tlio unaltered Hilver suits, without in any way ailbct- 
ing the imago. But it is ail'aet familiar to the i’hotogTOphio 
chemist, that the Hyjwsulphito of Soda is a substance which reiy 
readily yields dnlphxr to any bodies which possess an allinity for 
tliat eleinent: and as the reduced Silver compound in the print 
has such an affinity, thero is a tendaiey to absorption of Siilplmr 
when the proofs arc itmnersod in tho Bath. Henoo in many 
<'n3ea a sul)jhur-toniiig process is set up, and as thepictiu'c is im- 
proved by it in appearance, assuniing a more purple shade, it 
is often encouraged by Pliotographcrs. Experience however has 
shown that colours brightened in this way are rendered less per- 
manontj and thereforo tho careful operator will avoid sulphuration 
as iiir us possible. Some of tho conditions which fucilituto a sul- 
phuretting action upon the proolj and are therefore injurious, are 
as follows ! — 

a. The addition of an Acid to the Bath . — It was at one time 
eommou to add a few drops of Aoutic Acid to (he fixing Both of 
Hyposulphite of Soda, immediately before uumersing the pi’oofs. 
ITho Bath then assumes an opnlescicnt appearance m tlio course 
of .a few minutes, and, when this milkiness is i)crc('ptiblc, tho 
print is ronderod darker in colour. The eliemical changes pro- 
dueed in a Hyposulphite Both by addition of acid, may bo ex- 
plained tlius : — Tile acid first displaces tlie feeble nyposulplm- 
rous Acid from its. combination with Soda. 

Acetic .A.cid + Hyposulphite Soda. 

. = Acetate Soda + Ilyposulphurous Acid. 

'Then the Hyposulpiiurous Acid, not iehiff a stable siibstame 
•when isolated, begins spontaneously to decompose, and splits up 
into Sulphurous Acid- - remaining dissolved iu tho liquid, and 
couiinunicatiiig the oliaraeteristic odoiu- of buniing Sulphur — and 
Sulphur, which separates in a, finely divided, state and forms a 
milky deposit. In chemical symbols, SaGj^SOj nnd S. 

Observe tbereforo tliat free acids of all kinds must be excluded 
from the fixing Ba tli, or, if inadvertently added, the liqnid must 
afterwards bo neutralized hy Carbonate of Soda, or Chalk. 

b. Decomposition of the Bath b^ oonstant use.— It has long 


lieen known that Hj-iMSulpIiite of Soiln unih'rgoos ti pr'.-iillar 
change in properties when much used in fixing. The Bolutioii 
•when first prepared leaves the imago of a rod tone, which is the 
characleristie colonv of the reduced Silver Salt, but; it soon nerjuireg 
the property of darkoning this red colour by a subsequent com- 
munication of Sulphur. Hence a simple fixing bath becomes at 
last a toning bath, witbout any aildition of Wold, '.i'his ebuiigc 
of properties lias been shown by the Author to bo due to a de- 
composition of ;Hyposnlphito of Silver, and to the oonsoqueut 
formation of a sulphurettiug body analogous in its properties to 
tlio 'Jetrathionates.* During the progress of the change Sulphide 
of Silvev is tin-own down, forming a black deposit, and the super- 
natant liquid becomes acid and etfervosces on the addition of 
Chalk. 'The exact composition of the acid body above mentioned 
as a product of the spontaneous decomposition of old li.xing baths 
of Hyposulphite is not Imown, hut the effects it produces on the 
privrts aro well understood, and can bo shown to bo most inju- 
rious j for it not only blackens the shadows of the picture, by 
oommnmcating Sulphur, but onuses a solution of .the middle tints, 
and destroys the pure white colour of tlio high lights. 

In order to ovoid the formation of this acid substance in the 
Bath, it is most important to wash away all the free ETltrate of 
Silver j and hence one advantage of the alkidino Gold toning pro* 
COBS over the old metbods, since this process cannot be carried on 
unless the free Hitmto of Silver be fli-st washed away. Another 
precaution is to keep the Bath shielded from a very strong light, 
and to put it away in a cool place : light and heal both favour 
the deeompo.sltion of Hyposulphite of Silver and eanse n blaok 
deposit to be thrown down; 

A more practical menus of preserving a fixing bath for a long 
time in a state in wlueh it communicatuB but little Sulphur to the 
proof is the addition of an at/cah. 'Jlho Author showed: in his 
early papers on the Tetrathionates and their reaction: with Hypo- 
sulphite of Soda that nllovlies doeoinpo.so the unstable snlphuret- 
ting principle. Hence if the Bath bo treated with Botasli or Car- 
bonate of Soda, an alkaline Suljihide is gradually farmed, whinh 
precipitates Sulphide of Silver, and in the course of a few day. i 
tho liquid retm-ns to its original condition and erases to act as 
: : a toning agent upon the proof. ' Horo;WB see another point of 
: *.8eo.' Jom-nal of the Photograpliio Society,’ September and October 1864. . 
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r^xoellonco in the alkalmo Gold toning jiroeoss, since each print 
cai'ric.-i w ith it small doocs of Ciirbouale of Soda, whieli effectually 
prevent the formation of acid in tho Bath, . : 

SECTION IV. 

On ilie Fad'mj of J^hotographie Flints. : 

For many years subsequent to the diacovery of tlio pro- 
cess of Fhotograpliio Printing by Mr. Fox , Talbot, it Taa 
not generally Itnown that pictures so produced were easily 
ausoeptible of injury from various causes, and in particular 
from traces of the fixing-age.nt remaining in the paper, 
lienee, duo care not being laken in the proper cleansing 
and presert'ation of the proofs, the majority of them faded. 

Tlie present Section is intended to explain practically 
and in a concise manner the causes of the fadiug of Photo- 
graphic Prints, and the precautions which should be taken 
to ensure their permanency. 

a, Impeifaot wasldng. — This is perhaps the most impor- 
tant cause of fadiug and tho most frequent. When Hypo- 
. sulphite of Soda is allowed to remain in the paper, even in 
minute quantity, it gradually decomposes, with liberation 
of Sulphur, and destroys the print in the same way and 
quite as ofleotnally as a solution of Sulphuretted Hydrogen 
or an alkalme Sulphide.* ' ■’ 

Imperfect washing may be suspected, if tlie Photograph 
within a few months from the date of its preparation, ho- 
gins to get darJeer in oolovr : the half-tints, which are the 
first to show the action, afterwards passing into the yellow 
stage, whilst tho dai'k shadows remain black or brown for 
aiongertime. 

The proper mode of washing Photographs is sometimes 
misunderstood, The length of time during which Urn in-iut 
lies in the water is a point of less importance than tho con- 

» The reiiaon wliy tho long-oontinued aciion of Snjpimr fades tho plant, 
has already hcen indicated at p. 101. It is because the amount of real .Silver 
ill the iniajjo is very small, and Sulphide of Saver in minute quantity ap. 
pears pale andyelloiT, 1 : i " '.. 
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timial cbanj^iiig of tlio watw. Wlion a mimber of Posi- 
tives at’e placed togotlier in a pan, and a tap turned upon 
them, the cironlatiou of fluid does nol necessarily extend 
to the bottom. This is pn-ovod by the addition of a little 
colouring matter, wbicb shows that the stream flows ac- 
tively above, but at the lower pari of the vessel, and he- 
twoen the pjrints, there is a stationary layer of ivater wliieh 
is of little use in washing out the Hypoauljfliite. Care 
should. therefore be taken that the pictures be Icepit as far 
as possible separate from eaeb oilier, and wlien ruuning 
water cannot be bad, that they be frequently moved and 
turned over, fresh water being eoustantly added. 'Wlieii 
this is done, and especially if tlie size be removed from tlio 
paper in the manner pu’osently to be advised, fonr or flve 
hours’ ivashing will be sutlicient. It is a mistake to allow- 
the pictures to remain in the water for several days ; w'hieh 
piroduees no good efi’ect, and may tend to encourage a 
putrefactive feL’ineTitation, or the formation of a white de- 
posit upon the image w'heu the water coutaius Carbonate of 
Lime. 

Mr. Maxwell Lyto states that traces of soluble Chloride, 
loft in the pjaper are injurious to the permanency of Photo., 
grapfliic prints : this indicates the propriety of avoiding 
the use of water too highly ehai’ged with saline matter, and 
of finishing the washing with a bath of vain water. 

b, Almosjaherii; Oxidation . — Upon examining collections 
of old Photograpihs, it is not uncommon to find pirints which 
are stated to have remained unaltered for along while after 
their fir.st pivoduotion, but in the course of time to have lost 
their hrillianey, and become pale and indistinot. Tlii.s kind 
of fading often commences at tlie coruons and edges of tbe 
piaper, and works inwards towards tlie ceutru ; it is prin- 
cipally caused by a slow process of o.rjdtffoVm. 

Sulpburation in the process of toning, which lias before 
been shown to occur when old and decomposed solutions 
of Hyposulphite of Soda are employed, always facilitates 
subsequent oxidation and yellowness. It is indeed difficult 
to avoid slight sulpburation unless fresh solutions of Hypo- 
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sulpliitc are employed in fixing, but the remarks now made 
on tlie in jury cainsed by Siilphiu-, refer to its fidl action. 

iMuis'ferf! greatly hastens the yellow change due to at- 
mospheric oxidation, and hence a state of comparative dry- 
ness may bo said to be essential to the preservation of all 
Photograplis. In collecting evidence upon the subject, 
‘‘wet” and “damp” are fi-equently alleged ashavingbeen 
causes of fivding ; — the prints were hung against a damp 
wall during frosiy wcidher, in a room without a fire ; or 
the rain had been allowed to penetrate the frame ! 

Acid matters, and also other bodies which dissolve Oxide 
of Silver, such as Ammonia, etc., favour oxidation when 
left for a loiig time in contaet with the image. The ma- 
terials often used in sizing pajiers, such as Alum and llesin, 
being of an acid nature, are vdtimately injurious to the 
imago ! mid the removal of the size, which may easily be 
effected by means of hot water, without much injury to 
tho tint, has the additional advantage of carrying out tho 
last traces of Hyposulphite of Soda, and also tho germs 
ai fungi, wMoh, if allowed to remain, w'ould vegetate and 
produce a destructive mouldiuess. 

* The fact that acids facilitate oxidation of the image sug- 
gests also that Pkotogi'aphic Prints should not be handled 
too frequently, or touched with the finger more than is 
necessary ; the warm hand may leave behind a trace of 
acid* which would tend in time to produce a yellow mark. 
Por the same cause they ought not to be laid down care- 
lessly in any place likely to communieate impurity. 

The employment of albuminized paper confers a positive 
advantage in protecting the image from oxidation: this 
was ]iroved by car'oful experiments performed with various 
oxidizers. The use of Albumen indeed gives tho main 
chance of preventing a print which has been toned to 
blackness by sulpbur, from gradually becoming pale and 
yellow by ahnosplieric oxidation, .. 

* Tht* Writer Ihoti socii blue litmns-p^vpor immediately^ ruildoucd by being 
laid upon the arm of a person Buiforiug from uoute Bheuxnntism, . . This acid 
ia probably Lactic Acldi, ■ - • 


c. .Lnpraprn' ‘mad,ea of Momiiing ilie I’jvjt;/’.— This eausie 
of oliange miglit liavo been included with the last, since 
the fading of badly mounted pviiits is usually due to at- 
mospheric oxidation. All cements which are of an acid 
nature, or which are liable to become «()?{?’ by acetous fer- 
mentation, should be avoided. Flour paste is espoeialiy 
iujurioua, and many cases of fading have been traced to 
this cause. The addition of Bicbloridc of Mercury, which 
is often made to. prevent the paste from becoming mouldy, 
still more unfits it for Photographic use. FTo substance 
appears better tban Gelatine, which does not readily de- 
compose, and shows no tendency to absorb atmospheric 
moisture. The deliquescent nature of many bodies is a 
point which should be borne ill mind in mounting Photo- 
graphs, and hence the use of a salt like Cavlonate of 
Potash, which the Writer has known to be added to paste 
to prevent the formation of acid, would be unadvisahle. 

d. The effect of Imperfeet 'Fimition.~T)xo earlier Pho- 
tographers did not always succeed in properly fixing their 
prints, and old Photographs are often found thiokly stud- 
ded with spots and blotches in the tissue of the paper. 
Those prints, however, are not invariably faded upon th# 
surface, and heneo it canuot he said that imperfect fixation 
will certainly end in the total destruction of the picture. 
Still a notice of the subject may properly be introduced in 
this place, and the attention of the reader bo once more 
drawn to the importance of examining each print by holding ■ 
it against the light ; imperfect fixation will bo shown by 
yellow patches in the body of the paper. 

e. Impurities in the Air. — A PlioLograph carefully pre- 
pared may suffer injury, from deleterious matters often 
present in the atmosphere. The air of large cities, and 
particularly that emanating from sewers and drains, coii- 
taiaa Sulphuretted Hydrogen, and hence artiolns of silver- 
plate become tarnished unless placed beneath glass. Thu 
injury which a priut sustains by exposure to air contami- 
nated with Sulphuretted Hydrogen, is less than the larmsii 
produced upon the bright surface of a silver plate ; hut it 
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ri‘i.'niniiuiii(1eil ns a precautionary measure, that Photo- 
i;r:i]5lii« Pietures should be protected by glass or kept in a 
portfolio. . ' 

The ])rodin‘ts of the oornbvi.stiou of coal-gas' arc probably 
more lilad.y than the cause last named, to be a .source of 
injury to f’holograpbs suspended without any coToriug. 

The sulphur compounds in gas burn into Sulphurous and 
Sulphuric Acid, the latter of which, in eomhination with 
Ammonia, ))roduce.s the sparkling crystals often observed 
upon the shop windows. 

Ttie quc.=tiou as l.o the manner in which the Photographic 
image may best be protecdod from these extraneous causes 
of fading has been mooted, and many plans of coatmg 
prints with some impervious material have been devised. 

If the ]heturea are to bo glazed or kept in a portfolio, this 
of itself will be sufficient, hut in other caso-s it may perhaps 
be useful to apply a layer of spirit or gutta-percha varnish. 

The use of wax, resin, and such bodies is likely, by intro- 
ducing impurities, to act injuriously rather than otherwise, 
g. JDecomposiiion of Ftp'om/Jine a source of injury io 
^ Collodion ' P/wiogra^ifts.-'^Mtiiough the present Section . v™ 

refers more especially to Photographic prints on paper, yet r • )j 

a few remarks upon Collodion im.ages maj'- not be out of 
pJaee. Collodion Positives and Nogative.s are usually es- 
teemed pperiiianent ; but some have been exhibited which, 
having been put away in a damp place, gradually became 
pale and inclistinet. Tho change commences at rough 
edges and isolated point.s, leaving the ceiitro, as a rule, the 
last affected. On examination, numerous cracks are often 
visible, thus indicating that the Collodion film has under- 
gone decomposition, and has liberated corrosive Oxides of 
Kitrogen. Sul).stitution compounds containing Peroxide of 
Nitrogen are known to be liable to spontaneous change. 

The hitter resin produced by acting upou white sugar with 
Nitro-Sulphui'ic Acid, if not kept lEcrleotly diy, will sorne- 
timos evolve enough gas to destroy the cork of the bottle 
in which it is placed ; the solution of tho resin has then a” 
strong acid reaction, and rapidly fades an ordinary Positive 
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These facts, are iuterestmg, iiTirl indicate tluit Golloclior 
Pictures, containing in themselves tJie oleuienia of llieii 
destruction, should be protected from moisture by a coaling 


Cnmpamlioe Permanency . — The Photograpliic prints 
do not neoesmrily fade, in the same, rnanne.r as fugitive 
colours, by a simide exposure to light and air. Bottles 
Containing Photographs suspended in damp air were yilaced 
outside the window of a house with a southoni aspect, for 
nearly three months, but no difrorenco whatever (‘OHld be 
detected between Positives so treated and others kept in 
total darkness. Supposing a case however which is the 
common one, of injurious influences which cannot alto- 
gether be removed, it maybe useful to inquire what mode 
of printing gives the greatest amount of stability. 

Positives produced by a short exposure to light, and sub- 
sequent development with Gallio Acid, may bo expected 
to be more permanent than ordinary sun-prints j not that 
there is any reason to suppose the chemical oompo.sition 
of a developed image to he necessarily peouliai’i but that 
the use of Gallic Acid enables us to increase llio intensity 
of the red picture first formed, and to add to its stability 
by precipitating fresh Silver upon it. This point has not 
always been attended to; it has been recommended to 
remove the print from the developing solution whilst in 
the red and early stage of development, and to produce 
ibe dark tones subsequently by means of gold; but this 
plan, although giving very good results a.s regards colour 
and gradation of tone, appears to lessen the advantage 
which would otherwise accrue from the adoption of a Ne- 
gative process, and to leave the picture, as regards perma- 
nency, much in the condition of an ordinary print obtained 
by direct action of light. 

The original Talbotypo process, in which the Latent 
image is formed upon Iodide of Silver, produces, next to 
Collodion, the most sta.ble image ; but the dillicolty of ob- 
taining bright aud warm lints on Iodide of SOver, will 
si and in the way of its adoption. 
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(xfcat Btress has heen laid upon, the superioi' perma- 
nency givon by the use of Gold in toning, but the fact 
appears to be that the Gold is precipitated in so small a 
in-oportlon upon the lighter sAoto of the proof, tliat it can- 
not be expected to preserve them from anydestruotive agen- 
cies. It will be sufficient if the tdning . and fixing can he 
fully effected without any real injury from communication 
of Sulphur. 

The prints which ai’e Ihust xtahle are such as have been 
toned in unkl Uypoml^Mte Hailis, witlmit Gold ; and the 
di (Bcully of preserving such pictures from becoming jmllow 
in the half-tones is very great. All those plana of touing 
in wiiiffii Acetic or Hydrochloric Acid is mixed with Hy- 
po.sulpliite of Soda, and tlio Positive irmnoracd whilst the 
liquid is in a milky state from precipitation of Sulphur, 
ought studiously to he avoided. 

Mode of tenting the 2)ermanwce of Positives. — The teats 
for Hyposulphite of Soda are not sufficiently delicate to 
indicate with certainty when the process of washing has li . 

been properly performed. The quantity of that salt left ' 

in the paper is usually so small and so mucli mixed up 
w'ith organic matter, that tho application of Prolonitratc 
of Mercury or of Nitrate of Silver to the liquid which 
drains from the corner of the print, would probably mis- 
lead the operator. 

A dilute solution of Peniiangauate of Potash, prepared 
by dissolving half a grain, or from that to two grains of the 
salt, according to its pm-ity, in one gallon of distilled w'ater, 
affords a convenient mode of testing Positives as regards 
llieiv power of resisting o,xidation ; and to an expw’iencod 
eye it will prove tho presence or ahsonce of Hyposulphite 
of Soda, the smallest trace of which is sufficient to remove 
the pink colour of the Permanganate. The Positives must 
bo moved occasionally, as the first effect is to deooloriao 
a portion of the liquid, the Permanganate oxidixing the 
size and organic tissue of the paper. After an iramor.sion 
of twenty minutes to half an hour, varying with tho de- 
gree of dilution, tho half-tones of the picture begin to die 
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oiitj and the fvill shadows hecomo darlrer in colour. The 
bronzed portions of the print withstand the action lonfier, 
hut at length the whole is changed to a yellow image 
much resembling in appearance the ITiotograph faded by 
Su1plmi% . 

The most available and simple plan of testing perma- 
nence is to enclose the pictures in a stoppered glass bottle 
with a small quantity of water. If they retain their half- 
tones after a course of three months of this treatment, and 
; do not become mouldy, the mode of printing followed is 
satisfactory. 

Boiling water will also be found nsofnl in distinguishing 
the unstable colours produced by Sulphur from those fol- 
lowing the judicious employment of Gold ; in all cases the 
image will at first ho reddened by the hot water, but if 
toned without Sulphur it will, as a rule, recover much of 
its dark colour on drying. 

A solution of Cliromie ilcid may also he applied to dis- 
tinguish prints' toned by Sulphur from others toned by 
Gold; the presence of metallic Gold protecting the shadows 
of the picture in some measure from the action of the acid. 

The solution should bo prepared as follows s— 
Bichromate of Potash . . . . . 6 grains. 

Strong Sulphuric Acid ..... <t minims. ■ 
‘Water .......... 12 ounces. 

The characteristic appearance of pirmts which have been 
much sulphuretted, and are very liable to fade, should bo 
known. A yellow colour in the lights is a bad sign ; and 
if the half-tones are at all faint and indistinct, with an 
aspect of commencing yellowness, it is almost certain that 
the Positive will not last for any considerable length of 
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3SEBTATITB 


The objeoi; of the “ Collodioa Preservative ” and dry Col- 
lodion Processes is to maintain the sensitiveness of the film 
for a certain length of time after it has been excited in the 
Bath. Tliore is some difficulty in effecting this, because 
if the plate bo allowed to dry spontaneo\isly, the solution 
of free Nitrate of Silver upon its surface, becoming con- 
centrated by evaporation, eats away the Iodide of Silver, 
and produces transparent spots (p. 130). 

Some operators have attempted to use a second plate of 
glass in such a way as to enclose the sensitive film, with an 
intervening stratum of liquid. The difficulty how'evcv of 
separating the glasses again without tearing the film, is 
considerable. 

In the process of ]\Ie.ssrs. Spiller and Crookes, the pro- 
perty possessed by certain saline substanoes of remaining 
for a long time in a moist con ditimi was turned to uoeouut. 
Such salts are termed “deliquescent,” and many of them 
have so great an attraction for water that they absorb it 
eagerly from the air; the solution havingbeen formed, the 
water cannot entirely be driven off except by the applica- 
tion of heat.. J n selecting a deliquescent salt for a Pre- 
servative Process, it is necessary to cbooae one whioli pro- 
duces no precipitate in solution of Nitrate of Silver, such 
for instance as the Nitrate of Magnesia, or the Nitrate 
of Zinc. Deliquescent bodies like Chloride of Calcium or 


214 


COLLODION PBESEIiVATlVE 


Cm-bonate of Potash, -wliieh cleeomvose Nitrato of Silver, 
are inadmissible, since it is found that they destroy the 
seiisifciveiiosa of the fihu, as will presently be sliown. 

The jiroeess ot Spiller and Crookes, although it had the 
great merit of originality, was soon superseded by others, 
since it appeared that plates preserved by Wilrate of Mag-: 
nosia were liable to. yield feeble and irnporfeet .iSTogatives, 
unless ilio Collodion and Bath happened to be in a pecu- 
liar condition. This defect, together witli occasionally fog- 
ging of the transparent parts, the Author believes to have 
resrdted from the employment of an inorijam: instead of 
an organic preservative agent. 

The attention of experimenters in the Preservative Pro- 
cesses was also directed to Grlycerine, as a substance until 
little or no action on Nitrate of Silver, and therefore ouo 
likely to succeed. Glycierine failed however to give any 
certain results, and often produced a weak and foggy pic- 
ture, like the inorganic salts before alluded to. 

The first use of Honcij as a preservative agent was pro- 
posed by Mr. SUadbolO. This substance was deemed by 
some to be unsuitable, since Grape Sugar, always pre- 
sent in it, reduces Nitrate of Silver to the metallic state : 
the results however showed that plates prepared with 
Honey, yielded more vigorous, and also cleaner Negatives 
than those made with Glycerine or Nitrate of Magnesia. 
The reason of such an apparent anomaly will bo under- 
stood, when it has been shown, a few pages in advance, 
that a preservative substance possessing reducing poiver 
on Sails of Silver is precisely what is required, and that a 
neutral body like Glycerine, which does not reduce Nitrate 
of Silver, is incapable of acting as a stimulus to tlie actinie 
change. 

Honey employed !ia a preservative substance varies much 
in its action with the extent to whicli the plates are washed 
from the Nitrate of Silver before the Honey is laid on. 
In proportion as the quantity of free Nitrate is large, 
both sensitiveness and intensity are increased, but the 
keepmg qualities of the plates arc diminislied. This i.s 
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ospooially the caso in liot vreathor, and it mil then fre- 
, quftutly happen that in the course even of a few ):iom-a, an 
incipient decomposition will be set up, so that after the 
exposure of the film in the Oamcra, the developing solu- 
tion brings out an intensely red and solarized picture, with 
a universal deposit of Silver upon its, surface, sufficient to 
render the picture iiivisihlo by reflected light. ■ Honey in 
fact being a slow reducing agent, although it exerts in the 
first instanee a positive action in keeping the shadows of 
the imago nlean, yet afterwards sets up decomposition^ aud 
gives rise to fogging. 

In order to (unifloy the presoi'vative Honey in an advan- 
tageous manner as regards keeping properties of the plate, 
the Collodion film should be freed more or less completely 
from the soluble Nitrate of Silver: the Grape Sugar has 
i then only the pure Iodide and Bromide of Silver to act 

upon, and no deooinpositiou takes place. This is the plan 
! followed in the “Oxymel” process of Mr. Llewelyn, in 

^ which also tlie Honey is acidified by Acetic Acid, in order 

still further to lesson the chances of failure from incipient 
; reduction of Nitrate of Silver. . . 

■ The O.xyrael process, although free from the peculiai’ dc- 

t:; foots of the original Honey process, is how'ever open to 

others of an opposite kind, for it is found that the presence 
of small quantities of free Nitrate of Silver is useful in the 
' i Honey process in increasing sensitiveness and intensity 
of image; hence when the plates are fully washed, the 
film not only takes the Camera impression very slowly, 
but the image devclopes of a blue or slaty tone, instead of 
a brown or rod tone. Thus it is perceived that long keep- 
ing properties arc, in this process, irreconoilable with 
otlicr good qualities, and therefore wo naturally turn to 
the eonsidoratioii of a purely diy process : in this case 
all moisture being removed, and the chemical decomposi- 
tions being in consequence nearly suspended, we are en- 
abled to avail ourselves of those conditions which seuure a 
rapid and intense action, without at the same time en- 
. daugoring the stability of the excited film. 
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Dry Collodion ^roce.swf.s.—riFormiilB) for operatins; with a 
dried film of Collodion have boon given at various times in 
the foreign journals; in some o,l‘ which it is stai.ed that 
nothing is recpiircd hut mere wnshing with water after 
taking tho: film from tlie Bath./ Sueaess by tliia mode, 
however, is qiiilo probleiiiatieal, and can OTily l)i! exiieeted 
when either the Collodion dr Bath i.q in a particular state of 
Organic change. It has now been clearly detennined tha t a 
film of Iodide of Silver upon Collodion will not uniformly 
yield a perfect Negative after removal of the Nitrate of 
Silver and desiccation. On applying the reducing agent 
to aueh a plate, previously exposed in tho Camera, we see 
at once that tho particles of Iodide have not been thrown 
into the exact condition requisite to obtain a rapid precipi- 
tation of Silver in the blaok form, and consequently the 
action is irregidar and fogging ensues ; Organio matter in 
some shape ajjpears to he necessary in a dry process mani- 
pulated in the ordinary way. ■ ; 

Tile most simple dry Collodion process in wliioh the ne- 
cessity for organio matter is recognised, is that of the 
Ahbd Despralz, who dissolves common rosin in iodized 
Collodion, and washes the excited fdin with water after re- 
moving it from the Bath. An exposure in the Camera ot 
not more than twice the length required for wet Collodion 
i.s then given, and the plate is re-dipped for an instant in 
tho Nitrate Bath : after this tbo image comes out on Hood- 
ing the plate with Pyrogallic Acid in the usual way. Al- 
though the Writer is not able to state that this process will 
yield elear Negatives with certainly, yel he is convinced 
that a remarkable effect is produced by this second dip in 
the Nitrate Bath. Theory might at first suggest that the 
restoration of the Nitrate of Silver, previously removed by 
washing, w'aa the only object attained, hut it is not so, for 
the image cannot be developed after so short an exposure 
iwdieit Pyrogallic Acid and Nitrate of Silver are mixed iirid 
applied siiTmltaneously to the plate. It seoms probable 
tlierafore that tho exposure in the Camera sets up ii mole- 
cular disturbance, not in itself sufficiently decided to pro- 
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duee qiiidt development, but capable of being increased, 
or carried into a iurtlier stage by contact witb Nitrate of 
Silver. It lias bowever been shown, on tbo other hand, 
that (ho applicaliou of Zs^itrate of Silver will nearly destroy 
the highest lights of an invisible image on a plate left in 
Ibo h'amora for a longer time tlmn in the last experiment, 
and lipiice we can only conjec'turc that there exists an 
alternating action of the light, and that the same chemical 
agent may produce opposite elieefe according to the stage . 
at which it is applied to the plate (p. 39). This subject 
i.s still involved in much obscurity, and dc.sei’ves further 
'investigation; 

To all dry prooessc.s like that of the Abbe Despratz, in 
which the organie matter is added to the Collodion, there 
exists 01)0 serious objection, viz. that the Nitrate Bath 
gradually suffers deterioration in consequence of the or- 
ganic substance dissolving out of the film (p. 136). The 
Photographic properties of the solution are not immedi- 
ately injured thereby, if a bromo-ioclized Collodion be em- 
ployed (p. 16S), but with a simply iodized Collodion used 
in the ordinary wet process, either a general fogging of the 
Him, or some other disturbance of the. development, will 
soon be perceived, It appears therefore more desirable, 
as far as the integrity of the Nitrate of Silver is coucerned, 
to apply the requisite organic body to the excited film sub- 
sequent to its removal from tlio Bath. 

Taupenot's Collodio-Albumen process follows no.xt in 
order of discovery. It is not altogether a Collodion process, 
nor is it entirely a process on Albumen, but rather a union 
of the two. The manipulatimis are double throughout — a 
sensitive film of Iodide of Silver in Albumen being placed 
upon a film of .Iodide of Silver in Collodion. The two 
iogethcr offer advatilagea which cannot be obtained by 
the use of either separately, for the ])reaence of the Albu- 
men secures a vigorous develojimcnt, whilst the substratum 
of Col lodio- Iodide adds to the sensitiveness. Tliore aro 
two .Nitrate Baths in this process, one, for the Collodion, 
and the oUior for sensitizing tlie dry fihn of iodized Albu- 
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men. Tliare. uve also two operatione of wasliiiif; ; tlio first, 
aa before, for the Collodion, and the oilier for romoring the 
excess of free Nitrate from the Albumen. 

The Gollodio-Albumon process of M. Taiiponot; is un- 
doubtedly a troublesome one, but it is pGrliap.s more to be 
depended on than any other known, inasmuch aa it is in- 
dependent of the exact physical and chemical condition of 
the Collodion, In dry processes genei’ally, the state of the 
Collodion must be carefully attended to, as will presently be 
shown, bnt the. Tauponot method is rather an Albumen 
than a Collodion process, since the substratum of Iodide 
upon Collodion is used merely for the purpose of increasing 
the sensitiveness. A facility in receiving the latent im- 
pression is indeed a matter of importance in any dry pro- 
cess, but less' so than a. correct development, because iir 
the one case a few minutes longer in the Caniera prove a 
remedy, whereas in the other no simple remedy is known. 
Albumen therefore still maintains its ground, because the 
I'^hotograpber finds by experience that ho can rely upon it 
for controlling the action of his reducing agbnt, and pro- 
ducing the (diemically opa{iu0 imago. 

Our knowledge of tho theory of dry Collodion has been 
much assisted by the reseavclies of Dr. Hill Norris. His 
view' of the function of a preservative sub.stance applied 
to the excited film was that it acted by keeping open 
the pores of the Collodion : .'Pyroxy line forms a gelatinous 
layer, which is soft and spongy when. w'ot. bvit shrinks 
on drying, and after it has been once dried, it does not 
return to iks former pappy oondition on being a second 
time wetted with water. In order therefore to secure that 
penelration by the developer which is rcqnislle for tho ra- 
pid bringing out of the picluro, some such substance as Ctc- 
latine or Albumen is required, capable of insinuating ilgclf 
between tho particles of tho Iodide, and so of preventing 
them from collapsing and producing a surface impervious 
to liquids. Non-is did not consider the presence of free 
Nitrate of Silver to be necessary in a dry process, but ra- 
tlmr detrhneEtalj .and. advised that the plates should be 
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perfeocly ivaalied with clistineJ. water previous to tlie ap- 
plication of the Gelatine. Another point on which great 
stre.'ia was laid w'us \h.a 2}hj)sica.l cowAition of the Collodion ; 
it ought not bo of tlio kind wdiieh gives a hoi'ny filmj but 
rallicr of the poioiht'i/ variety, the properties of which arc 
(le-scribed at p. 109 ; less difficulty would then bo ex}iei‘i- 
eneed in raainfcuining the conditions previously insisted on, 
'The above views on the theory of dry processes have 
never been disputed, but it was soon found that they em- 
braced only a portion of tho truth; for the same certainty 
was not oljtaiiicd by the method of Norris as by that of 
Tau))Pnot, and with some samples of Collodion, apparently 
in the proper physical statu, only faint Negatives could 
be produced. 

The next decided step in tho theory of dry Collodion 
was the discovery of the method known as the “ Fother- 
gill process,” in which diluted Albumen was poured over 
the plate, aud afterwards washed otf again with water. 
This process proved tO' be less dependent upon tho par- 
ticular state of the Collodion than that of Dr. Norris, since 
intense Negatives were obtainable both with horny and 
porous Collodion films. It was found advisable however 
as a rule to avoid washing tho film too closely with water 
before the Albumen was applied ; or, in other words, to 
leave a little free Nitrate of Silver with which the or- 
ganic substance might coinbme. The theory therefore 
was stated as follows : — .[n the wot Collodion process the 
presence of free Nitrate of Silver imparls an increased 
sensitivenea.s to the film of Iodide of Silver : in tho Fother- 
gill process a portion of this free Nitrate is converted into 
Albuminate of Silver, aud tho remainder is removed by 
washing with water. 

Observe certain ]>oint8 of dlfTerenoe between the dry 
process of Norris aiuhtliat of Fothergill. In the former 
you remove the whole, and in the latter only a part, of tho 
free Nitrate of Silver. In the Norris process also the 
Gelatine preservative is left upon the film , whereas in tho 
Fothergill process the greater part of the Albumen pro- 
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pervative is washed away. Henee a Norris plaio lias llio 
pores of its collodiouizod surface lilled up with, the or- 
; game substahee, ; so thati aHhoiigb the filni contracts; on 
drying, it softens and swells up again when it is w'etled 
previous to. development.; but in the b'othergill plate the 
quantity of Albumen wbicb remains uimn tli.e Collotlion 
after the second . w.asbing is so small, that the iilm ouoo 
dried does not again expand fully on being wotted, and 
the action of the developer is in consecpience confined 
nearly to the surface, .b'or this reason a Fothergill plate 
must be under a disadvantage .as regards rapidity of deve- 
lopment, since the solution of Pyrogallic Acid emmot pene- 
trate deeply, and the image has to be built up by snpei’- 
posilion of metallic particles. Porosity being wanting in 
this process, w’e liave to trust to the extraordinary capabi- 
lities of Albumen before alluded to, to supply the defiei- 
onoy 5 and sinefe .the controlling action of Albumen upon 
the development is more decidedly seen when it is previ- 
ously combined with Nitrate of Silver, a little free Nitrate 
should always bo left upon the plates before albuminizing. 

The views above expressed will not perhaps tally with 
the experience of all who practise the Potbergill process, 
since it is recommended by some to remove the ‘lohole ot 
the Nitrate of Silver from the plate before applying the 
Albumen. This plan is indeed favourable us regards long- 
keeping properties, because Albumen when combined with 
Nitrate of Silver, tends to reduce it by degrees to a Snb- 
Albinninate even in the dark. It is however Kafavourable 
as regai’ds the sensitiveness, and also as regards the inten- 
sity of the developed image. If any should as.sfirt llii! con- 
trary, wo invite them to examine, more closely the condi- 
tions under which tlieir experiments were performed : pro- 
bably they will find that they have cm])l<iyed a Collodion 
in a state of organic decomposition ; and such a Collodion, 
as w'c shall presently show, la capable of B;ipplying in a 
measure the place of the Albumen, and, oven wlien dried, 
of yielding a Negative withont any preservative. 

If the JTothci'gill process is to be asairnilalod to ihat of 
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Tauponot, and to bo considered as aii Allminen process, 
notiiiy indopendent. of the state of the Collodion, it oamtot 
be too '.Lron:;h ini-isted on, that the Albumen left upon Ike 
i film must be coagulated witk Nitrate of Silyer. . Herein 
liowever lies the practical objection to this process, for it is 
not by nny means an easy nnittor to apply Albumen e(ie«//y 
to the surface of a large plate, unless the -R^kole of the Ni- 
trate of Silver bo previously removed by -vvasbiiig. Albumen 
precipitates Nitrate of Silver, and hence in the ordinary 
■mode of manipulating .Fothergill ]»lates, it is a common 
circumstance to oicountor stains and markings of shapes 
varying v ith the structure of the Collodion and the manner 
of pouring on the Albumen. 

ilessrs. Petsdilor and Mann, members of the Man- 
chester Piiotograpliic Society, have lately described a mo- 
dified dry mclbod nhicli appears to occupy an interme- 
diate position between the process of Taupenot and that 
of Polhergill. The excited Collodion film, after a careful 
washing in -ivater, is coated -with diluted Albumen contain- 
ing Chloride of Sodium or Ammonium, and is then dried 
with the Albumen still remaining upon its surface. In 
this state light has hut little action upon it, since it ap- 
pears that dry Iodide of Silver, in contact -svith Chloride of 
Sodium, is comparatively insensitive. To render the plates 
again sensitive to light, they are abundantly -washed -with 
water, and then dried a second time. 

The above process difters from that of Taupenot in the- 
omission of the second Balk of Nitrate of Silver; tke ob- 
jection to tke nse of winch is, that it soon decomposes 
under the reducing intluonce of Albumen dissolved out 
of the plates, and a surfacc-scuin in consequence forms, 
- tluxs originating stains. Another elfect due to decomposi- 
tion of Nitrate of Silver by Albumen, is a tendency to 
rapid discoloration in the mixed developer, and a dilliculty 
in keeping the shadows clean, and free from deposited 
Silver. In discarding the second Bath we gain therefore 
inqioi’tant advantages, but the fact cannot be concealed 
! that as regards a constant intensity of the imago we are 
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more dependent npon. the state of the Collodion than he - 
fore, since Albumen appears to inerense the vigour of the 
iuiprc-saion in the Camera more decidedly wIk-u it has been 
coagulated by Nitrate of Silver. 

Tlie nen^ method rcseinblea that of b'othergill in the 
plates being washed with water afi er (he application of the 
Albumen, but differa from it in the fact that the Albumen 
is allowed to become dry liefore the water is again applied. 
This difference is important, bccau.sc the effect of drying is 
to render the Albumen less soluble, so that the second ap- 
plication of water removes only a portion of the organic 
suhatance. The fact of the plates regaining a consider- 
able semsitivenoss after the second washing cannot easily 
be explained, except on the supposition that the porosity 
of the film is preserved in a moasuro by a part of the Al- 
bumen remaining upon the Iodide, for we know that in 
the Folhergill process, if the Albumen be washed away 
whilst wet, and no fvee Nitrate of Silver be present to 
coagulate and retain a portion of it, the sensitiveness will 
^ be lessened. 

A dry process has been lately described by Major Eus- 
sell, in which we recognize a new principle. The lu'eser- 
vative material is Tannin, and the plates are entirely freed 
from Nitrate of Silver, in tire same manner as in the pro- 
cess of Norris. Tannin is very soluble in water, and its ' 
aqueous solution on evaporation leaves a film of varnish 
which is not sticky to the touch. TVhen applied to the 
surface of the excited film the Tannin keeps open the pores 
of the Collodion as before described, and the mechanical 
condition of the film appears to he intermediate between 
that of Norris and Fothcrgill, being slightly more perme- 
able than the latter, but cousidorably less so tluin tJie for- 
mer.* Independently of this, however, Tannin has a very 

f Whonthoporositty of tt iUm of dried eoUoatan in ftiUy maintained by tliB 
appHoaiion of o. alatinous prcaervativis, it cbimges uulour oa being wjjltBd 
■witb woter, losing tbo polo opaline appcnniiioe whieb it had acquired by diy- 
ing, and retnnring again to the yellow croainy aspect of a recently prepared 
plate, A Him of Collodion not topt open by a prcaorvatiTo beconios pale and 


COHOMOK- PEOCESE 


roinarlrLiljle e/foct in Hiimitlating tils aensitivc Iodide, and S 

eiiusiiif; it to taliC! a mnoli deeper and more dceided impres- ] 

sioii ill the Cariiora. It wotdd not be correct to speak of 1 

this aiieeieration as an increased sensitiTeness imparted to 

tliH Iodide, but rather as an augmentation in the force of 

development, in eonsoipenco of which the image starts out 

quickly, and with moi'c contrast between the extreme tints: 

lire colour of the imago is also different, the particles which 

compose it being no longer grey and crystalline, but finely : 

divided and opaque, so that the Negative possesses all those 

qualities whioh the Photographer requires. . 

It M oulil involve the reader in endless peiqdexity were 
wc to attemjit to trace the exact origin of tho process now 
under discussion, for it cannot be denied that Tannin and 
Gallic Acid are photographically similar, and that Gallic 
Acid upon the film was employed by Talbot, mid also by 
Archer and others who followed him. In the “ Talbotype,” 
however, the Gallic Acid was conjoined with Nitrate of 
Silver, and also with Acetic Acid, the latter being used to 
maintain the balance and prevent a too speedy reduction. _ , Si 

Eussell in applying tbe metbod to Collodion modifies it iu 
such a way as to suit the altered requirements of the pro- 
cess, eliminating the Nitrate of Silver and dispensing with ■ , 

the Acetic Acid : then in order to overcome the tendency ■ •, 

which GaUio Acid exhibits to crystallize on drying, he . . 

substitutes Tannic Acid, and thus secures tbe mechanical ? 

conditions of permeability by aqueous liquids. 

Let us explain at greater length tlie mode in which wo _ i' 

suppose this new Photographic chemical to act. Tiinnin is I 

a reducing iigent : if you mix it with solution of Nitrate of Ji 

Silver in a test-tube, in the course of an hour or two the 
sides of the tube will bo silvered like a mirror. Now it is :| 

known that moist Iodide of Silver on Collodion is active 
in presence of freo Nitrate of Silver, but that dined Iodide 
of Silver on Collodion is actinically sluggish: alUiough 
capable of receiving an impression in the Oamova, the la- | 

lent im.agc is so faint that it cannot be developed in a sa- ' | 

tisfaetory manner. The addition of free Nitrate of Silver f 
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ill anythiuj? like rtuimlitj' is not admissible in n dry j'-ro- 
cpss, since it dissolves the sensitive Iodide and converts it 
into aii.Ibdo-jSitrate of Silver. organic reducing agen t 
appears to. be capable of supply ing tbo place- of iVee Nitrate 
of .Silver, and ofcansiog tlie Iodide to asauine that peculiar 
condition in the Camera, ivliicli leads to a preeipitatiou of 
Silver in the black form on tbo application of the niixed 
developer. 

It had boon supposed by many that the employment of 
aubatances like Gnllie Acid or Taviiiiu in a dry proeeijs 
would lead to a general clouding of the fllm : so far, how- 
evpx', from such being the caac, it ia a fact that they pre- 
pervo the trail sparenry of the shadowy portion of the Ne- 
gative. The phenomenon known rm fogging may, as we have 
shown at page. 47, be originated by opposite eaases. One 
form of this defect is due to an exeess of action of the che- 
micals, and is remedied by the use of a retarding acid j but 
another kind of fogging is caused by defective action, and. a 
remedy for this is the use of u reducing agent applied to the 
film before exposure. Every skilful Photographer knows 
that in tho wet process too much Nitric Aeiil in the Nega- 
tive B<ith is a cause of fogging almost as decided ns an excess 
of the alkali Ammonia; and so in tlie dry process, if the 
Iodide be used in too languid a state, so to speak, it will 
he impossible to obtain a clean picture, because the latent 
image being imperfectly formed, the developer finds no 
dafniito surface upon which to exhaust its energies (see 
p. 48). Those who pay but little regard, to theoretical con- 
siderations in Photography, and are gnifled solely by prac- 
tice, will be oonvineod on trying the following experiment : 
— Take a dry Collodion plate prepared with a simple pre- 
servative solution of four grains of Gelatine to tho ounce 
of IVater : then apply to one half of this plate a saturated 
solution of Gallic Acid ; dry and o.xpose as usual. A si ogle 
trial will be sufficient to indicate a surprising difference 
-between the two halves, not only in depth and rapidity of 
development, but also in the brilliancy and sharpness of 
the whole picture. In the one case there will probably bo 
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m the lines, and fringes or halation round 
till. ^Uadous, u hi at in the other the deposit of Silver fonii- 

ThM cflecl coidd not be obtained by the use of a body like 

ihlrrT’ 7 ' V « Nitrate of Silver without 

-e, but according to the experience of the Writer is 
f-ouiined to the organic .substances which give intensity in 
\ih^T “"i by decomposing 

.inolher iuconvei.ienco originally anticipated from the 
11. c of 1 educing agents m dry Collodion Photography was 
a deficiency of keeping properties. This however has, like 

Mt heVrrI apprehension, It would 

not be safe to leave Gallic Acid aud Nitrate of Silver to- 

flee Nitrae of‘ 

lice Nitiata of Silver have been removed bv a Bath of 

ei::d ? ‘‘'T ''"i 1 -ASs im! 

iLl pm-pose“. P™“- 

ColUionfiy th, Bnj Precc..e.._The above sketch of 
few tmf 1 ^ Collodion would he incomplete without a ' 
mat in'* ^ of the Collodion itself 

^ hat IS the reason of the difficulty wl.ich has always been 
expenMcod in employing films of dry Collodion? ^Iodide 

from the S : '“bet tlm“trt TeloTir'""" 
ported by Pyro.xyiiuo? Doubtless the Ise and paX 
on -like te.xture of dry Collodion and its impermeabiJitv 
by luiuemis liquids constitutes a difficulty, but anotber and 
more serious impediment lies in the fact that cXd on 2 

1 tutioiK;d as being neutral and indifferent to the Salts of 
Silver. TV lien iodized Albumen is dinned in „ ., 

Bath, the substance preciintated in tlioVr • ?'*fro,te 

I«.H. of S,.o„, buM.“ 


230 


COLLODION PBESEUVATIVE 


pound. This body is liiffWy pliologrnpliic*, and lalcc? a 
strong infisible impression in tlie Cainom, even after iliu 
free jNitrate of Silver bus boon -waalied away. lodir.ed 
Collodion, on tbe olbcr band, throws down a purer form 
of Iodide in its passage through the Bath, and tliis Iodide 
when washed .ami dried, does not take a sirong iiopro.ssion 
in the Camera. Comparing the Collodion film wdth the 
Albumen film, we find that the luminous iimage nlTccts the 
former with greater rapidity, but not with equal force. 
The depth of the latent impression on pure dry Collodion, 
never increases uniformly with the intensity of the light, 
and hence there is an imperfect gradation of tone ; also 
the image is easily reversed by over-exposure, so tliat on 
developing, a transmitted Positive is obtained instead of 
a negative, It tnay be taken to be an established fact 
that a body possessing organic reactions towards Salts of 
Silver ought to be in contact with the Iodide during jts 
formation in the Bath, if that Iodide is to be precipitated 
in a state photographically available after drying. Fortu- 
nately it is in our power to modify Pyroxylinc, and to im- 
part to it a certain measure of those organic roaotioiis 
which it lacks when existing iti a pure form. Let us ex- 
plain briefly how this may be effected. Cellulose possesses 
an appreciable affinity for Nitrate of Silver, although less 
than that of Albumen or , Gelatine ; this affinity it loses 
when converted into Pyroxyline. If however the propor- 
tions of the constituents of the Nitrosulphuric Acid be 
purposely varied, and the tomporatuve of the acid at the 
same time raised, a partial conversion of the Cellulose 
into vegetable parchment, or into Grape Sugar takes phnee, 
and it is then found that the resulting Pyroxyline is no 
longer indifferent to the Saltf; of Silver, but has acquired 
: the property of retaining a small portion of Nitrate of 
Silver after passing through the Bath. Thus the modiiied 
Pyroxyline becomes assimilated to Albumen in its Photo- 
gi'apliie reactions, and when iodized throws down no longer 
a pure and isolated Iodide of Silver in the Bath, hut an 
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pound of Sih'or. If the reader should fail iu comprehend- 
jjui- liovv the presence of mere traces of an organic Salt of 
Silver ia a Collodion lihn can have any effect upon the. 
image, let him inalce the simple experiment of dissolving 
Git/ej/rr/iizfiie, or Sugar of Liquorice, in iodized Collodion, 
and of i;eatiug the Photographic effect before and after : ho 
will find that a fractional pai-t of a grain of the Sugar 
will nmko all the differeueo between a feeble and an in- 
tense Segative, ' 

A notiier moans of altering CJollodiou in such a manner 
as to render it available iu the dry processes, is by keeping 
the Collodion for a time in the iodized state. We have al- 
ready sliowii, iu the Chapter on Negatives, tliat Collodion, 
however iodized, may be expected to produce a more vigo- 
rous picture after keeping ; hut iu the dry process this eficct 
is oven more decidedly seen than iu the wet proco.ss. Iu 
both cases there is a slow and gradual decomposition of 
the Pyroxyline under the influence of the base of tbe Io- 
dide, the effect of which is to give tlie former an increased 
power of uniting with Nitrate of Silver. In the dry pro- 
cess however the elBuiency of the film is still further aug- 
mented by the fact that iodized Collodion loses by age a 
portion of its horny quality, setting less firmly upon the 
glass, and presenting a more open and spongy surface, so 
as to admit of the glutinous organic substance penetrating 
between the separate particles of Iodide, and thus preserv- 
ing a passage for the developer. 

Our general conclusions on the subject of Collodion for 
the dry proccs.se.s may be recapitulated as follows : — Tho 
“ organic ” element is always needed in the sensitive film. 
If it exist already in the Collodion itself through decompo- 
silion after iodizing or other causes, it w'iil scarcely be re- 
quired iu ail extraneous form; and in such a case it will 
only be necessary to wash and dry the film, supposing it to 
be a porous Collodion, or to flood it with a simple gluli- 
iiouB solution if it be a horny Collodion. When however 
the Collodion is more pure, and hence deficient in those 
qualities which give intensity to the development, the lack- 
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ing elenientnmst be sui)j)lied in the form of u prosorva- 
tive, and of all tbe substances commonly employed for that 
purpose, Albumen and Tannin are ibo most decided in 
their action, the former being supposed to lie coagulated bjr 
Nih'nlo of Slim-; other preservatives, siu-li as Dcxiriiif, 
C'ane Sugar, and Gum, are only effective n heii tlie Collo- 
dion is able of itself to supply a part of tbe lacking ele- 
ment, and merely requires assistance to enable it to com- 
plete the remainder. 

The Jiandapment of Dry Platc.i.—'WtiX. Collodion is de- 
veloped by tbe sitnplc application of a reducing agent to 
the surface of the fihn. In a dry process, hon’ever, the 
effect of jamring on a solution of I’yrogallie Acid alone 
would often he to obliterate tbe image instead of develop- 
ing it, and thus to restore tbe plate again to a sensitive state 
(p, 51). The difference depends upon the fact that in the 
wet ])roceasyou have free Mitrate of Silver in contact with 
the Iodide, but in the dry process this IS'itratc has been 
washed away, and hence it is necessary to add it to the 
l^yrogallic Acid, w'hicli when used alone is not a developer 
in the pro])er sense of the term (p. 40). 

Skilful Photographers iiud by experience that they are 
able to control the development of dry plates by varying 
the relative fjuantities . of Nitrate of Silver and of the 
reducing .agent. This proceeding is guito necessary, be- 
cause the cpuility of the resulting Negative is much in- 
llueuced by the length of the c.xposure in the Camera, and 
it constantly happens iii a dry process that too much or 
too little exposure has been allowed, Under-exposure is 
favourable to excessive contrast in the Negative, some 
l)arLs being highly opaque and others translucent. Over- 
exposure, on the other hand, produces too much unifor- 
inity, the half-tones and the high lights being nearly of 
the same, depth. Now it is found that a developer con- 
taiiung a large relative proportion of Nitrate of Silver 
adds to the contrast between the tones, whilst, on the other 
hand, a diminished proportion of (he same compound les- 
sens the contrast. The Artist therefore keeps both solu- 
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tions Bonmiioiitly neiw‘ at liand, and observes llie lielia- 
viour of the imao'i;. If the light has acted for too short a 
time, !ii.ul hetiGO has failed iu -impressing the shadows deci- 
dedly, he compensates for the defect as far aa jiosaible by 
increasing the stre^igth of his Pyrogallic Acid solution ; 
whereas when lie secs any evidence of over-action of light 
iu the diminished intensity of the fully-osrijosed portions of , 
tlio film, he tlien encourages a vigorous deposition of Sil- 
ver by dropping in the Kitrate more freely. 

An improved developer for dry processes has lately been 
devised by Major Hassell. Tlie modification consists in. 
mixing the retarding .acid with the Nitrate of Silver, instead 
of adding it to the reducing agent iu the usual way. Sup- 
po.sjng the balance between the Acid and the Silver to be 
jiropewly adjusted, the developer will seldom become tur- 
bid, because if nu excess of the Niti’ato be inadvertently 
added to tlio solution of Pyrogallic Aoid, a corresponding 
excess of Citric Acid wfill be introduced with it and will 
eounieract the eileot. The suggestion is one which has 
been found to possess a practical value, and to assist much 
in securing brilliancy and freedom from fogging. 

Goitiparatii'e Sonxitioeness and I'Cfphip qiMlilies ofDn/ 
Plates . — The comparative sensitiveness of wet and dry 
Collodion has been variously estimated at from four to 
forty times in favour of the former. The discrepancy de- 
pends partly upon the fact that the most sensitive variety 
of wet Collodion has rarely been employed in the experi- 
ments, and partly also upon the dift’erence of opinion as to 
what constitutes a fully-oxposed plate in dry Collodion Pho- 
tograjAy. If you take four pictures upon the same glass, 
and allow two, four, six, and eight minutes respectively in 
the Camera, there will be less difference between the re- 
sulting Photographs tliau might have been anticipated, the 
principal effect of the prolonged exposure appearing in the 
form of a few additional details in the shadows, and of a 
better and more harmonious Negative. Taking ordinary 
wet Collodion, as it is generally used, iodized wdth simple 
Iodides only, and supposing twenty seconds to be the cor- 
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time of exposure, the AVriter would allow two iniimtes 
ami a half for a dry plato preserved with Tauuiii. He lins 
succeeded in niakiug dry plates considerably more seiiaitivo 
than hero described, but not without losing in intensity ; 
and when such is the ease, the contrq,st and intensity of 
development being too much rcdviced, it will be found very 
diflleult to prevent the high lights, such as the sky, from 
jjassing beyond tbeir proper boundaries and cncroacliing 
upon the sliadows. There will also bo a w'ant of sharpness 
and decision in tlie imago under siieli eireuinstauces. so 
that fine lines in the picture will coalesce, the space be- 
tween them being obliterated by deposited Silver. 

Tlie keeping qualities of dry plates have also been vu- 
riously slated. The Writer himself has not been suecess- 
fnl with long kept plates, and has usually found spots 
during development, arising, as he supposes, from mnmto 
particles in the film having become centres of chemical 
action. After the plates have been exposed in the Camera, 
the chances of obtaining a perfect picture are still further 
diminished by long keeping, since the image will in some 
cases dovelope spontaneously, and in others will partially 
disappear so as not to admit of a perfect development. 

GENEBil, OBSEEVaTIONS ON DRY COLLODION PROCESSES, 
a. Different forms of Iodide of Silver . — It was shown at page 
ISO that Iodide of Silver forms a crystalline compound with 
Ifitrate of Silver, known as lodo-Nitvate. of Silvery the ory.stnls 
of which sire soluble without change in a eonoentrated solution of ■ 
>i'itrato of Silvoi-, but are decomposed into free Iodide of .Silver 
and free Nitrate of Silver by treatment with water. This lodo- 
Nitvate of Silver, however, is not of nncih imiiort urioe in Photo- 
graphy, for in the wet process, it exists in the film only in niiiuito 
quantities, and in the dry process it is altogether absent, the plates 
being iiivaiiably washed in water before drying, 

■Iodide of Silver possesses another peculiarity, which is more 
important to the Photographer than its property of combining 
with Nitrate of Silver. We refer to its exislence in two hjtates, 
which may: be designated by the terms sensitive and insensitive. 
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iSeiisvitivu Iodide of Silvei' is foraied when a Bolnhle Iodide is added 
to jSTitrate of Silver, the latter salt being in exocae. Insensitive 
Iodide is fornied by the admixture of the same salts, hut with the 
soluble Iodide in excess instead of the NitratOi The two forms 
of Iodide differ from each other in colour and general appearance, 
the sensitive being of a greenish-yellow and rather dense, tlie 
insensitive nearly wliite anti compamtivelyr bulky : in ehexnund 
cDTiiposition, however, they are hellevcd to bo the same, provided 
they have boon thoroughly washed with distilled water to I’emova, 
the precipitating salts Ifeft in excess. 

Let us notice the conditions under which tliese two forms of 
Iodide are mutually convertible. The application of a solution 
of Iodide of Potassium or of any other soluble Iodide immediately 
renders the sensitive Iodide insensitive, and no amount of wash- 
ing with water wiU restore to it the property of being impressed 
in the Oainorn. On tlie other hand, a solution of Nitrate of Silver 
im[mrtB sensitiveness to the form of Iodide which lacks it, and 
although the e.xcess of Niti’ato ho xifterwards removed by abun- 
dant ablution 8, sensitiveness still remains. Sensitive Iodide of 
Silver placed in oontnot with Chloride of Sodmm and diied, 
either receives no impression at all in the Camera, or at oil events 
an imperfect one j but if it bo washed with water to remove the 
Clilorido of Sodium, its sensitiveness is in a measure restored. 

b. Organio Oompounds aontaining Iodide, Hmmide, mid Chlo' 
ride of Silver . — The study of this class of bodies is necessary to a- 
yierfect oomprehenision of the phenomena of dry OoUodiou. If the 
Albumen of an egg be aildod by degrees to tbo ordinary Photogrn- 
jihic Nitrate Bath conlaining Iodide of Silver dissolved, the first 
addition canse.s a white precipitate, whioh is not simple Albuminate 
of Silver described at page 20, but a compound of Albuminate of 
Silver with Iodide of Silver. Cno property ol this substanoe is 
that it is capable of existing in a perfectly Iranspai'uut condition, 
in lumps resembling calf s-foot jelly or gelatinous silica : this wo 
mention because it explains the cause of tlie pale opaline appear 
unee of an excited Albumen film as oorapnred with the opiupio 
and creamy aspect of a Collodion film. — 

Clycyrrhizine, or iSugar of Liqnorice, added to the 'Photograpluo 
Hath in small quantity throws down a yellow precipitato of Gly- 
cyrrhiv.inate of Silver with Iodide: of Silver^ This subatance has 
a strong acid reaction, the Glycyrrhiaine liaving united with the 
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Oxiilo of Silver and diapl'iced tlio Nitric Acid. Wiirai treated 
with Ammonia it hohflvea in a manner quite peculiar ; the whole 
deposit appears at onoe to dissolve, yet on dose examination it is 
Been that the solution . is not . completei but that the liquid oou- 
taius snapeuded matter in a form uearly invisible. Bearing this 
in mind, wc comprehend the plifiiiomona prodnoed by adding 
, Glycyrrhizine to Collodion, for it is found that if this addition 
be carried beyond ii certain limited point, the lilni will remnin 
perfectly clear on dipping it in the Bath, and will exhibit no de- 
posit visible to the eye. • 

Gelat ine combines with Nitrate of Silver, and the ooinbiuation 
again unites with Iodide of Silver. The snhataiioo so formed is 
soluble to a certain extent in a solution of the G elatiuo-Nitrato of 
Silver, and no precipitation of Iodide of Silver is produced by 
dilution with water. If however the solution be boiled with a 
little free Nitric Acid in order to decompose the organic com- 
pound, then the Iodide will bo thrown down in a milky state. 
The above explains the reason that commercial Gelatine, although 
uearly always containing common Salt, seldom gives any preci- 
pitate with Nitrate of Silver : it will bo suffleient in such a ease 
to acidify with a few drops of Nitric Acid and heat to 212° 'Fahr., 
to obiaiu a decided turbidity. We have spoken already of combi- 
nations of Iodide of Silver with Nitrate of Silver, and shown that 
corresponding compounds of Bromide and Chloride with Nitrate 
of Silver cannot be fomed. Bromide of Silver and Chloride of 
Silver however surpass the Iodide of Silver in afllnity for the 
organio compounds of Silver, and it will be instructive to exa- 
mine two or three of the more remarkable of the properties of the 
eoiubinations so produced. — 

Chloride of Silver is insoluble in water, and eomparatively so in 
a strong solution of Nitrate of Silver. When however Nilrule of 
Silver is mixed with organic matter, an appreciable quantity of 
Chloride wiU be dissolved by it. Henoe it follows that in wash- 
ing a Collodion film, after taking it from the Bath, a solution of 
common Salt cannot he depended on as a lesl, to show when the 
whole of - the Nitrate of Silver has been removed. The washings 
from sneli a plate may give no immediato precipitate with Salt, 
and may yet, contain enough. Nitrate of Silver to have a distinctly 
bitter and metallic taste. 

We gain a correct notion of the relative affinities of Iodide, 
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TiJi'OJiiido, !iu<i Cliloride of Silver for organic compounds of Silver, 
hy Bcloeting ii plain Collodion, tlie Pyroxylme of which is so pre- 
pared as to possess a portion of what we term, the organic reac- 
tions, and hy dissolving in it separately an Iodide, a Bromide, and 
H Chloriclo : on coating glasses with these Collodions and dipping ' 
in the Bath, the first will produce a yellow film, the second a pale 
opaline-blue film, and the third will romam clear, exhibiting mo 
]>rceipitatfi whatever upon the glass. Unless the experiments of 
the Author liavo led hun to erroneous eonelusions, this gradual 
diminution of opacity is a measure of the extent to which the 
aflinity reaches, 

Ctlxserve thoimpovtanco of romembering the preceding reactions 
in oxperimonting with dry Collodion. Pree Iodide of Potassium . 
has been shown to convert the sensitive form of Iodide of Silver 
into the insensitive, anti this in so complete a manner that the 
sensitiveness cannot be restored by washing with Hvater- It is 
possible however to apply Iodide of Potassium to a Collodion film, 
and yet afterwards to succeed in obtaining a feeble ineturo, if the 
excess of Iodide be perfectly removed by hot water: the oxpla-, 
nation probably is that the Collodion flhn is not simply an Iodide 
of Hilver, hut contains a portion of an organic compound not 
. immediately decomposable by Iodide of Potassium. Suppose 
Bgam that a film of sensitive Iodide of Silver with a tx-ace of Ni- 
trate of Silver adhering to it be xvashed with Iodide of Polnasium 
■dissolved ill Albumoii, : The sensitiveness will be. destroyed there- ■ 
hy, as long ns the excess of Iodide of Potassium remains upon 
the film, but it will return in a measure on wasliing the film 
with water, because a portion of the Album iiiato of Silver re- 
mains undoeompo,sed. The affinity of Albumen for Nitrate of 
Silver appears to be very great. When an Iodide and a Chloride 
exist together in aqueous solution, and a limited amount of Nitrate . 
of Silver is added, the lodido appropriates it to the exclusion of 
the Chloride. But when -Albumen is mixed ivith nil Iodide, the 
most careful addition of Nitrate of Silver will Clu-ow down.a com- 
pound precipitate from the very first. 

Organic matter of oortaiu binds present in tho Nitrate Bath 
will modify the Photographic properties of a fihn excited in that 
Bath. Per just as an organio body withdraws in insoluble com- 
bination Iodide of Sili'er from its solution in Nitrate of Silver, so 
e.ouver.sely docs lodido of SUver in falling carry down with it 
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traoes of orgiinie mattora previously clissolvod in Ivitrate of Silver ; 
whilst Bromide of Silver and Chloride of Silver effect Hie same 
in a manner still more decided. The preeipitnto formed when 
Cliloricle is added to Ifitrute of Silver previously inixod ivitli. or- 
ganic matter is often in a state of excessively fine division, so t hat 
it oeeupics a long time in eiibsidiiig. On analysis it apprai-.s that 
tho organic matter is present , in very small gunntity, scavimly 
more than what the chemist would term “ a trace,” yet tho action 
of light is much controlled by it, and we find that the Chloride 
of Silver thrown down from a solution of Kitriito of Silver eon- 
taining a littlo Gelatine always darkens in the snvi to a brick-red 
instead of the usual violet-blue. Tho Iodide of Silver also which 
is precipitated in a Bath containing certain organic matters, gives, 
oven in a Preservative process, a Hegnlivc imago with greater 
contrast, and one whicti dcvelopcs more quickly than usual. 

c. Manufmtnre oj Collodion for the Dry Processes , — Much that 
it would otherwise have boon necessary to describe under this 
head, has been already given in the Sixth Ohaptor, page lOS. Wo 
require in dry Collodion eortain physical qualities, such as adhe- 
siveness to the glass, and a moderate amount of porosity. I’ri.ser- 
vative organic bodies tend to loosen the film from the glaB.s, ai'ld 
lienee tho necessity of making tho Collodion -as adherent as pos- 
sible. In eft’ccting this, attention must be paid to the temperature 
of the acids, which ought not to bo under 150° Fahr,, and may 
sometimes with advantage be raised to 100° Fahr. Hot acids 
disintegrate Pyroxyliue and render it short and friable, whereas 
cold aoicls give a strong and tough film, whioh leaves the glass in 
a conneetod skin. Secondly, a eonsiderablo quantity of water must 
be used in the Nitrosulphuvic. Acid, because this assists in breaking 
up tho striictiive of tho Pyroxyliue and in rendoring it adhesive. 

Here we pause to make an observation whioh is important as 
regards Collodion for dry processes. It has been shown that the 
fibre of tho Pyroxyliue must be considerably broken up to ensure 
an adiiosive Collodion, and that high tempor.'ituro and abundance 
of water in the acids iiro both, fiivom-abie. Now in offeotiiig the 
ob.iBOt propoeiid, it will be proper to avail ourselves of both tjon- 
ditionsj'and not to tru.st too much to the latter, for it is found 
that a high temperature increases the intensity of the Collodion, 
whereas a dilution of the acids lessena it. Collodions have been 
; made with .which it is difficult to succeed in obtaining Opaque 
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ski(?a to Idnclsciipcs, in consequence of’ tlie Nitrosulpliuric Acid I 

liaving been mixed with too large » quantity of water. You inny i 

often recognize such Collodions by their requiring, an unusually | 

long time to set upon the glass, the reason of which, is explained . .| 

at page 108. To obviate the oecurrence of this difficulty, it is ad- I 

viscid that the Nif rosulpburic Aeid should, contain at least two ts 

iHCTMfim' of Oil of Vitriol to one of Ifitric Acid of 1'45 sp. gr., 
and that the temperature should he maintained steadily at 160“ | 

Valiv. Yo fear need then bo entertained of the water being in !| 

excess, beeuuse the iinmediate effect of making the acids top weak I 

in that formula would he to dissolve the whole of the Pyroxyline. !' 

If however equal bulks of Oil of Vitriol and Nitric Acid were 
used with tlie uiaximum of water, and the temperature allowed | 

to fall to 140“ Fahr., yon might obtain a Pyroxyline, apparently : . ; | 

disintegrated to the correct point, and also one giving a porous J 

and adhesive film, but the Collodion would produce an excessively | 

feeble Negative, unless free Nitrate of Silver were loft upon the | 

film, in addition to the organic preservative. I 

Although a difference of opinion exists as to whether Negative! I 

Collodion for the wet process ought to ho simply iodized or bro- . 

mo-iodized, • all are agreed that Collodion for the diy process oj 

shonld contain a ^jertion of Uromido. Tho Writer has before | 

shown (p. 58) that the effeet of Bromide in Collodion varies | 

.with, the presBuoo or absence of organio matter. An affinity ex- I 

ists between Bromide of Silver and organic matters eoagulatccl l| 

by Nitrate of. Silver, and this affinity is moi-e marked than that ■ | 

between Iodide of Silver and. organic matters eoiigulated in the J 

same way hence wo find that Bromide of Silver in a dry iwueoss ] 

interferes neither with the rapidity nor with tho intensity of tho i 

development, hut. often increases both. The dry process is also . 

peculiar as regards the increased length of exposure given in tho . :>1 

Camera, and hence wo have an additional reason for dismissing . j 

from our minds all preconceived ideas as to .the action of Bro- - 'kj 

mide, derived from the use of that suhstanco in tho ovdimmy wet . 's 

. Collodion process. .' -s! 

Colloilion for tho dry processes should always eontain a suffiei- :. .r:; 

ency of Iodide , to produce an opaque film in. the Bath, sinee so- ..I, :, 

liO'izaf.ion or, over-action of light in the. sky is more marked when, ■ .j; 

the iiim is truiisparenl. Mr. Moxliam has shown that in such, 
a c:wo the actinic rays, after acting for a certain time, pass through ■ : :.i : 
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tlse film, anti may be received on a second plate placed behind 
it : this obsei'vation is very iiuportiint. 

In Collodion, for tha dry processes we are accustomed to rely 
much upon changes produced by iodizing with an alkaline Iodide 
and subsequent .keeping, which have been shown nt pages 136 
and 137, to result in the formation of Kitrite, and also of an or- 
gnnio substanco which eombincs.with.N'itrate of Silver ; the adlie- 
sivonesa and porosity of the Collodion, being at the same time 
augmented. .At present we need only indicate the propriety of 
bearing, these changes in mind and luaking allowance for them 
at tlio timo of manufactiu-ing the Collodion. For example, it 
would be possible to prepare a Pyroxylincso hard and contraotile 
as to ba quite unsuitable, and yet to bnng tho Collodion at oneo 
into the proper stale by ngitntiiig it with powdered Cnrbonale 
of Potash until liquefaction was produced. Conversely, tlie tem- 
perature and degree of dilution of tho acids might be so adjusted 
as to render the Pyroxyline independent of any assistance from 
decomposition after iodizing. Par better however would be an 
internu’diate method, in which the newly iodized Collodion was 
purposely left a Mttle dofieicnt in porosity, and then kept for a time 
in the iodized condition, to bring it exactly into the proper state, 

Old Liuen rags, or paper from the samai have been used for 
di-y Collodiou. Tlie Author suiils up his experience of such ma- 
terials as ibllowa : — They produce a Pyroxylino very adhesive and 
porous, and with stronger organic reactions than that from 
Cotton. This ?yro.xy line is however unstable both before and after 
iodizing, and altliongli giving great intensity, often fails in yield- 
ing tbo details of foliage and other dark objects. If any. should 
adopt tho use of Linen Pyroxyline, lot it be remembered, that the 
proportion and strength of tho acids, tho temperature, the rela- 
tive bulks of Alcohol and Ether, the nature of tho Iodide, ole., 
must all be varied from the usual formuliR. 

Dry Collodion may he made porous by other methods not yet 
described. Mr. Hoe-kin* has shown that Iodoform wiU destroy 
the parclnnent quality common in recently prepared Collodion j 
and even if wo. add no oxtrencous substanoe whatever, .wo fmd 
.as a. rule that plain Collodion bcoomes more porous by aimido 
keeping,' especially: when made from Methylated Etlier (p. 131), 

f ' Prafitiod., Hints on Pbotogvnphy, its CbeKiistry miilita Mnnipuktiona,' 
"ttifd: edition; p.-T5.-. . 


It waa not the original intention of the Author to inelude 
a description of the Daguorreotypo Process within the li- 
mits of Iho present Work. The Daguerreotype is a branch 
of the Photographic Art so distinct from the others, that, 
iiJWnanipulatory details, it beans very little analogy to them; 
a slight sketch of the theory of the process may not how- 
ever be unacceptable. 

AH necessary remarks will full tinder three heads : — 
The preparation of tlie Daguerreotype film ; the moans hy 
which tho latent imago i.s developed ; and the strength- 
ening of the imago by the Hyposulphite of Gold. 

The Pt’eparnfhn of ilie Biigiierreoii/pe Film . — The son- 
Bitl^'e film of the Dagiierreotypist is in many respects dif- 
ferent irom that of the Calotype or Gollodiotype. The 
latter may he termed wet processes, in coutradistinelion to 
the former, where aqueous solutions are not employed. 
The Daguerreotype film is a pure and isolated Iodide of 
Hilver, formed by the direct action of Iodine upon the 
inetal. and it is important to remember that Iodide; of 
Silver so prepsu’ed is diflerent in its Photographic action 
from ti e yellow salt obtained by double decomposition 
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botweeo loiliile of Potassium and Nitrate of Sih^or. A 
!i)agnerreotyi)e film, -vvlien exposed to a briglit light, first 
darkens to an asli-grey colour and then becomes uciirly 
white ; the solubility in Hyposulphite of Soda being at 
the. same time lessened. A Collodion film, on the. other 
hand, if the excess of Nitrate of Silver be washed off, al- 
tbougb still capable of receiving the radiant inipressioii in 
the Ciiinera, does not alter either in colour or in solubility 
by exposure to the sun’s rays. 

Delciils of the proi/rcsn for propariny a Diufnerreoiype 
Plate. — A copper plate of moderate tbiekness is coalod 
upon the surface with a layer of pure Silver, cither by the 
electrotype or in any other convenient manner. It is tlion 
polished with great care, until the surface assumes a bril- 
liant metallic lustre. This preliminary operation of po- 
lishing is one of great practical importance, and the trou- 
blesome details attending it constitute one of the main 
difficulties to be overcome. 

After the polishing is complete, the plate is ready to 
receive the sensitive coaling. This part of the process is 
conducted iii a peculiar manner. A simple piece of card- 
board or a thin sheet of wood, previously soaked in soM- 
tion of Iodine, evolves enough of the vapour to attack the 
silver plate ; which being placed immediately above, and 
allowed to remain for a sliort lime, acquires a pale-violet 
hue, due to the formation of an exccssiveli/ de'liaatc Icij/er 
of Iodide of Silver. By prolonging the action of the 
Iodine the violet tint disappears and a variety of pris- 
matic colours are produced, much in the same way as when 
light is decomposed by thin plates of mica or the surface 
of motber-of-pearl. Brom violet the plate becomes of a 
struw-ycHow, then rose-colour, and afterwards steel-groy. 
As the Iodine acts further, this sequence of tints is ra- 
peatod ; the stocl-groy ditsappcars, and the yellow and 
rose-colours recur. The deposit of Iodide of Silver gra- 
dually increases in thickness during these changes ; Imt 
to the end it remains excessively thin and delicate. J n 
this respect it contrasts Strongly with the dense and creamy 
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layer often employed in tlie Collodion process, and shows 
that a large proportion of the Iodide of Silver must in: 
sunli a castj he supcrfltrotis, as far as any influenco pro- 
duced by the light is concerned. An inspection of a sen- 
sitive Daguerreotype plato reveals the mierosmpic nature 
of tlie actinic changes involved in the Photographic Art, 
and teaches a useful lesson, . 

Ineroa.so of nansihilih/ ohhmwd hy nomhimny the joint 
action of Bromine and Jorf/'ne.— -The original process of 
Daguerre n as conducted witl) the vai)Our of Iodine oniy ; 
but in the year 1S40 it was discovered by Mr, lohri Goddard 
that the sensibility of the jplate was greatly promoted hy 
exposing it to the vapours of Iodine and Bromine in suc- 
eession, — tlie proper time for eaeh being rognlatcd by the 
tints assumed. 

The composition of this Bromo-Iodiile of Silver, so called, 
is uncertain, and has not been proved to bear any analogy 
to that of the mixed salt obtained hy decomposing a solu- 
tion of Iodide and Bromide of Potassium with Nitrate of 
Silver. Observe also that the Broino-lodide of Silver is 
Hiore: sensitive than the simple Iodide only ‘when the va- 
of Mercv.Ty in eniployed as a developer. M. Claiidet 
proves that if the image he formed by the direct action of 
light alone {see next page) the usual condition is reversed, 
and thot the use of Bromide under such circumstances re- 
tards the eH'cct. 

The development and propes’tics of the Iniayo. — The la- 
tent image of the Daguerreotype is developed in a manner 
different from that of the humid processes generally, — ^viz. 
by tbe action of Mercurial vapour. The cup containing 
the Quiolisilver is previou.siy beated by means of a spirit- 
lamp to about 140° Eahrenlieit: altbougb the amount of 
Mercurial vapour evolved at this temperature is very .small, 
it is sullieient for the purjiose, and after continuing the ac- 
tion for a short time the image is perfectly developed. 

There are few questions which have given rise to greater 
diseusaion aniong.st chemists than the nature of the Da- 
guerreotype imago. Unfortunately, the quantity of mate- 
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rial to be operated Oil is so small, that it beeomes almost 
impossible to aseertuiii its composition by direct analysis. 
Some suppose it to consist of Mercury alone. Others liaTe 
thought that the Mercury is in combination iTith metallic 
Silwr. The presence of the former inctiil is Dcrtain, since 
M. Glaudet shows that, by the application of ii strong heat, 
it can actually bo volatilised from the image in sullkiiont 
quantity to devclope a second impression immediately su- 
perimposed. 

It is a remarkable fact that au image more or less re- 
sembling that developed hy Mercury can be obtained by 
ihu proljjiigid antiou of light alone upon the iodized plate. 
The substance so formed is a white .powder, insoluble in 
solution of ITyposulplilto of Soda ; amorphous to the eye, 
but presenting the appearance of minute reflecting crys- 
tals when highly magnified. Its composition is uncertain. 

For all practical purposes the production of the I)£q;uoi'- 
reotype image by light alone is useless, on account of the 
length of time required to efl'ect it. This was alluded to 
in the Third Chapter, where it was shown that in the case 
of the Bromo-Iodide of Silver an intensity of light 3000 
times greater would, he required, if the use of the Meruii- 
rial vapour wore omitted. 

3f. JEd. BecquereVs discoccr;/ of the conlimdwj actio'll of 
ra;i/s ofpelloio Ug}d.-~'Pm‘e homogeneous ydlow light has 
no action upon the Daguerreotype plate ; hut if the iodized 
surface be first exposed to white light for a suflieiont time 
to impress a latent image, and thou affermards to the yel- 
low light, the action already commenced continued, and 
even to the extent of forming tho peculiar while deposit, 
iusoluhlo in flyposulphito of Soda, already alluded to. 

Yellow light may therefore in one sense he spoken of as 
a developing agent, since it produces the same ell'ect as 
the Morcui’ial vapour in bringing out to view the latent 
imago;,. ... 

A singular anomaly however requires notice, viz. ihat if 
the plate bo prepared with tho mixed vapours of lironiiue 
and Iodine, in place of Iodine alone, then the yellow light 
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eamiot be mado to derelope the image. In fact, the same 
coloured ray which continues the action of white light 
upon a. surface of Iodide of Silver, actually destroys it, and 
rtfftores tlie particles to their original condition, with a 
surface of Broino-Iodide of Silver. 

These facts, although not of great practical importance, 
are interesting in illustration of the delicate and complex 
natiiro of the chemical changes produced by light. 

The tHreiiytheniny of the Dayuerreotype Image hy means 
of Jlyposulphife of Gold. — T'hc use of the llyposTilphito 
of Gold to whiteu the Daguerreotype imago, and render 
it more Lusting and indestructible, was introduced by M. 
Fiseau, subsequent to tlie original discovery of the p>roccss. 

After removal of the unaltered Iodide of Silver by 
means of Hyposulphite of Soda, the pdato is pdaced upon 
a levelling-stand and covered with a solution of Hy|)osul- 
pdiite of Gold, containing about one part of the salt dis- 
solved in 500 parts of water. The flame of a spirit-lamp 
is then applied until the liquid begins to boil. Shortly a 
change is seen to take place in the apjpearance of the 
image ; it becomes whiter than before, and acquires groat 
force. This fact seems to prove conclusively that niolallic 
Mercury enters into its composition, since a surface of 
Silver—suoh, for instance, as that of the Collodion image 
— is darkened by Hyposulphite of Gold. 

The difference in the action of the gilding solution upon 
the image and the pure Silver surrounding it illustrates 
the same fact, This Silver, which appears of a dark colour 
and forms the shadows of the image, is rendered still 
darker ; a very delicate crust of metallic Gold gradually 
forms upon it, whereas in the case of the imago itself the 
whitening eilbct is immediate and striking. 


SECTION II. 

Theory of the ToJbotypie and Allwnen. Frocesses. 

The Talhofype or Calolype. — Tliis process, as practised 


at the present time, is almost identical with that originally 
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deacribcclby Mr. Fox Talbot. The objeet is to obtain an 
even and finely divided layer of Iodide of Silver upon the 
surface of a sheet of paper ; the particles of tlie Iodide 
being left in contact with, an excess of STitrate of Silver, 

a7kl usually with a small proportion of Gallic Acid. 

The English papers sized with Gelatine are conimonly 
used for tlie Calotype process : they retain the fdm more 
perfectly at the surface, and the Gelatine in all probability 
assists in fonning the imago. AVith a foreign Rtareh- paper, 
unless it be re-sized with some oi-gaiiic substance, the so- 
lutions sink in too deeply, and the picture is wanting in 
clearness and definition. 

There are two modes of iodizing and sensitizing the 
sheets : first, by floating alternately upon Iodide of Potas- 
sium and Nitrate of Silver, in the same manner as in the 
prcpaiHtion of papers for Positive Printing; and second, 
by what is termed “ the single wash,” which is thoirglit by 
many to give superior results ns regards sonsitivencss and 
intensity of image. To iodize by this mode, the yellow.: 
Iodide of Silver, prepared by mixing solutions of Iodide 
of Potassium and Nitrate of Silver, is dissolved in a stroiuj 
solution of Iodide of Potassium; the sheets are floated 
for an instant upon this liquid and dried; they are then 
removed to a dish of water, by the action of which the 
Iodide of Silver is precipitated upon the surface of the 
paper in a finely divided state. 

The properties of a solution of Iodide of Silver in Iodide 
of Potassium, or of the double Iodide of Potassium and 
Silver, ai-e described at page 56, a referwm.e to wliieh will 
show that the double salt v&deoom'posei by a large rpiantity 
of water, with precipitation of the Iodide of Silver, this 
substance being less soluble in a dilute solution of Iodide 
of Potassium than in a strong solution. 

Paper coated with Iodide of Silver by this mode, after 
proper washing in water to remove soluble sails, will keep 
good for a long time. The layer of Iodide a])peara of a 
pale primrose-colour, ami is pe>'feeU}j hisensitwe to liciht, 
so that exposure to the sun’s rays produces no change. 
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To render Ca.lotype pax>er sensitiTe to liglit, it is bviislied. 
witli it solution ni' Nitrate of Silver containing both Acetic 
and Gallic Acid, termed “ Aceto-Witrate ” and “Gallo- 
i IN'itratf) ” solution. The Gallic Acid lessens the keeping 

1 qualities of tlie paper, but increases the sensitiveness. 

I The Acetic Acid prevents tlie paper from blackening all 

! over during tlie development, and preserves the cleavnesa, 

y of tlio white parts ; its employment is indispensable, 

i The paper is commonly excited upon tbe morning of the 

I , day upon which it is intended to bo used; and the longer 

it is ki'jjt, the less active and certain it becomes. An ox- 
j posnre of live to eight minutes in the Camera is the ave- 

rage time with an ordinary view Lens.. 

I The picture is developed with a saturated solution of 

1 Gallic Acid to whioli a portion of Aceto-JSlitrato of Silver 

I has been added to heighten tbe intensity. Both Sulphate 

of Iron and Pyrogallic Acid have also been used, but the 
gradual action of a more feeble developer is preferable in 
this process, 

^ After fixing the Negative by removing the unaltered 

Iodide of Silver with Hyposulphite of Soda, it is well 
washed, and dried. White wax is then melted in with a 
, • hot iron so as to render the paper transparent, and to 

.. facilitate the after-process of printing. i 

The Calotype cannot be compared with tbe Collodion 
process for sensitiveness and delicacy of detail, but it pos- 
sesses advantages for tourists and those who do not wish 
j to be encumbered with large glass plates. The priucqial 

I difHculty appears to be in obtaining a uniformly good 

■j; paper, many samples giving a speckled appearance in the 

j black parts of the Negative. 

' 27/c Waxed Paju-r process ofLc Grey . — This is a useful 

modification of the Talbotype, introduced by M. Le Grey, 
j The paper is waxed iic/bre iodizing, by which, witbont iii- 

I volviug auy additional operation, a very fine surface layer 

) of .Iodide of Silver can bo obtained. The Waxed Paper 

‘ Process is well adapted for tourists, from its extreme sini- 

♦ plicity and tbe length of time which the film may be kept 

:;l : : in a sensitive condition. , 
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Botli English and foreign jmpors are employed : hut the 
foi’juer take the wax with dilllculiy. Mr. Crookes, who 
has dcYoted his. attention to this process, graes clear direc- 
tions for Avaxiiig paper ; it is essentiul that pure white wax 
should he obtained direct from the bleachers, since the 
flat cakes sold in the shops are . commonly adulterated. 
Tlie tcmperatvA’c inusf also he carefully kept below that 
point at which decomposition of tlvo wax takes place ; the 
rise of too hot an iron being a common source of failure 
(see ‘ Pliotographic Journal,’ vol. ii. p. 331). 

Tlio sheets of paper, haFiug been |)roperly waxed, are 
.soaked for hvo hnirs in a solution containing Iodide and 
Bromide of Potassium, with enough free Iodine to tinge 
the- liquid of n port-wine colour. The greasy nature of 
wax impedes the entry of liquids, and hence a long immer- 
sion is required. The iodizing formula} of the Erenoh Pho- 
togi’aphers have been encumbered by the addition of a 
variety of substances which apxiear to introduce compli- 
iili cations without giving proportional advantage, and it is 

'' now known that the Iodide and Bromide of Potassium, 

i- : ; with free Iodine, are sufficieut. This latter ingredient was 

S'i.v. first used by Ml’. Crookes : it seems to add to the clearness 

|i-.' - : and sharpness of the Negatives ; and ns the papers are co- 

' /oared by the Iodine, air-buhbles cannot escape detection. 

The process of exciting with Nitrate of Silver is also ren- 
I , dered more certain by the employment of free Iodine, the 

il action of the Bath being eoutinued until the purple colour 

i i.':-"' gives place to the characteristic yellow tint of the Iodide 

of Silver.* 

■VVaxed Paper is rendered sensitive by immersion in a 
Bath of Nitrate of Silver, containing Acetic Aoidf the 
quantity of which latter ingredient should he increased 
when the papers are to be long kept. As the excess of 
Nitrate is subsequently removed, the solution may be 
used weaker tluui in the Calo type or Collodion process. 


The Inter exferienco of the Writer iaiJuoe.i him to hcUove ihiii organic 
*Krf(srBiay .ho,used -with, aclTiintBge in the wased paper process, and that 
: somm of mijk is » hotter, vehiolo for tho ehemicals than nilro watbr. . 
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/Vfifv (ssciiilig, tlio papers are washed witli water to ro- 
diieo the amount of free Kitrate of Silver to a rainimuni. 
This lessens the sensitiveness, but greatly increases the 
keeping qualities, unci the paper will often remain good 
for ton days or longer. 

It is a very important point, in. operating with Waxed. 
Paper, to keep the developing dishes clean. The develop- 
ment. is conducted by iminersion in a Bath of Gallic Acid 
<30!itairiii)g Acetic Acid and Witrale of Silver; and being 
retarded by the snperliciid coating of wax, there is al- 
way.s a toudeucy to an irregular reduetioii of Silver upon 
the white portions of the Negative. When the developer 
becomes brown and discoloured, this is more likely to 
happen ; and it is well known to chcmi.sts that the length 
of time during which Gallic Acid and Nitrate of Silver 
may remain mixed without decomposing, is lessened by 
using vessels wliioh are dirty from having been before em- 
ployed for a similar purpose. The black deposit of Silver 
exercises a miah/tio action (icnrnXuo-if, decomposition by 
contact) upon the freshly -mixed portion, and hastens its 
discoloratidn. 

The Wa.xed Paper process is exceedingly simple and in- 
expensive,— very suitable for tourists, ns requiring but little 
e.xperieaeo, and a minimum of apparatus. It is, however, 
tedious in all its stages, the sensitive papers frequently 
taking an exposure of twenty minutes in the Camera, and 
the development extending over an hour or an hour aud a 
half. Several Negatives, however, may bo developed at 
the same time ; and as the removal of the free Nitrate of 
Silver gives the process a great advantage during hot wea- 
ther, it will in all probability continue to be follow-ed. 
The prints which liave been sent to the exhibition of the 
Photographic Society, show that waxed paper in the hands 
of a skilful operator may be made to delineate architectural 
subjects with great fidelity, and also to give the details of 
foliage and landscape Photography with tolerable disthiet- 

The Albumen process upon &lass ; — The process with 
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Albumen originated in a desire to obtain a more OTeii sur- 
face layer of Iodide of Silver than the coarse structure of 
the tissue of paper win allow. It is conducted with sim- 
ple Albumen, or “white of eggs," diluted with a conve- 
nient quantity of water. In this glutinous liquid Iodide 
of Potassium is dissolved: and tlie solution, having hecu 
thoroughly slmhen, is set aside, the upper portion being 
drawn off for use, in the same niamier as in the prepara- 
tion of Albuminisied paper for printing. 

The glasses are coated with the iodised Albvnnen, and 
are then placed horizontally in a box to dry. This part of 
the process is cousidored the most troublesome, the moist 
Albumen easily attracting particles of dust, and being apt 
to blister and separate from the glass. If an even layer 
of the dried and Iodized material can ho obtained, the 
chief dilEculty of the process has been overcome. 

The plates are rendered sensitive by immersion in a 
Bath of Nitrate of Silver with Acetic Acid added, and arc 
then washed in water and dried. They may ho kept for a 
long time in an excited state. 

The exposure in the Camera must bo unusually long ; 
the free Nitrate of Silver having been removed by washing, 
and the Albumen e.xereising a direct retarding influence 
upon the sensitiyene,ss of Iodide of Silver (p. 46). 

The development is conducted in the ordinary way by a 
mixture of Gallic Acid and Nitrate of Silver, with Acetic 
Acid added to preserve the clearness of the lights. I^ 
usually requires one hour or more, hut may be accelerated 
by the gentle application of heat. 

Albumen pictures are rcmarinible for elaborate distinet- 
ucss, and are admirably adapted for viewing in the Stereo- 
scope; but they do not often possess the peculiar and 
characteristic softness of the Photograph upon Gollodion. 
The process is well adapted for hot climates, being very 
little prone to the cloudiness and irregular rodivotion of 
Silver which are often complained of with moist Collodion 
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time arc orteu aul-priaed at tlie pale transparent appear- 
an'c of ihe platoa on being raised from the filtrate JJath, 
giving the idea that too littlo Iodide of Potassium had been 
used. TJiis peenliarity, however, deimuds upon the chemi- 
cal nature of the Albumen itself. It has an affinity lor 
Iodide of Silver, and unites with it, producing a him of 
a different elmracter from the Collodio-Iodide of Silver. 
Gli/rgrrhizine, the sugar of Liquorice, added in e-Yccsa to 
Collodion, diminishes the opacity of the sensitive film in a, 
similar manner, by uniting chemically with the Iodide of 


SECTION III. 

'.Phntwjrapldn Processes Itj Sir John Ilerschel and others. 

Lnder this head may be included the processes known 
by the name of Cyanolyi)e, Chrysotype, etc., together with 
the Photo-galvanographic. Photo-lithographic, Photo-gly- 
phic, and Carbon Printing Procosso.s, all of which involve 
chemical reactions of the greatest interest. 

Processes with Persalts of Sir John Herschcl 

discovered, about 1840, that certain of the Persalts of Iron 
u hen esposed to sunlight in contact with organic matter, 
were reduced to the state of Protosalts. The Perohlorido 
of Iron has this property when accurately neutralized, hut 
the Ammonio-Tartrate and Potussio-Tartrate of Iron, arc 
more easily affected by light, whilst the Aminonio-Citrate 
is sensitive to a degree greater than cither. All these pro- 
cesses are slower than the ordinary modes of printing in 
which the Chloride of Silver is employed. 

In the manipulations, a sheet of photographic pape ris 
brushed with a solution of the yellow Persalt., and when dry 
placed iu the .sun in the usual way. The image so formed 
is alwiys faint, but it may be intensified by cither of the 
following methods 

a. Bij the P'crridi'pani.de of Potassium,. — This process 
was named by the inventor, the “ Gyauotype." Een-id- ’ 
cyanide of Potassium, also known as "Ecd Prussiate of 
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Potash,” produces no precipitate n itli (lie Perpalls uf Iron, 
but throws domi a variety of Pruaskn blue (Turnbuirs 
blue) when added to the Protosalts, C’ousequciitly oii 
treating the Iron-print with a solution of h’orridcyaiiide of 
Potassium, those parts which have been sunned, and thcrer 
by reduced to tho lowerforai of oxide, assume a blue tint.* 

b. liifensifymg bg Chloride of Gold.- — When I, ids plan 
of intensifying the image on the Animonio-Citrate paper 
is adopted, tho inventor terms the process “• Oliryaotype ” 
(from ypucriw, gold). The image must be exposed fpr a 
brief time only and should he very faint. Ou brushing 
it with a dilute neutral solution of Ohloride of Gold, tlie 
Proto.salt of Iron on the parts touched by light, tending 
to reabsorb the oxygen of whioh it had previously been 
deprived, reduces the Gold, and a purple image is the re- 
sult ; this image eoutinues to tkrkeu by precipitation of 
fresh particles until it is nearly black. 

c. Ldmuifi/ing bij other Metallic Compounds adirntting 
of Deoxidation. — JSilrate of Silver, when apidied to the 
image, is slowly re-duced, and darkens the tone eousidev- 
ably. Proto-Nitrate of Mercury, acts in the same way, 
but pictures containing Mercui’y or its O.V'idQ are liable to 
fade. Bieliromatc of Potash placed in contact with those 
parts of the Ammouio- Citrate paper which have been 
sunned, likewise gives up O-xygon and is preeqntated upon 
tho imago in the form of a lower oxide of Chromium. 

Prooesses with Salts of TJmmum. — Mr. Emmett, follow- 
ing in the steps of Sir John Herselud, ascertained that the 
Porsalts of Uranium had similar Photographic properties 
to the Pcrsidts of Iron, and wore reduced to .Protosalts by 
light and organic matter noting conjointly. 

Uranium is a rare metal, formin.g a coloured series of 
salts somewhat analogous in eomposition to the Proto- and 
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Persalla of Iron. Paper saturated ivitli a solution of the 
PernUraie of Urauhmii a salt always obtainable in eom- 
ineree, I’eeeives a very ilistinct imajje oh exposure to light, 
wJiich may be furtlier intensified' either by Ohlorido of 
Gold or Jfitrato of Silver, as above described. In either 
Mse the irraniuin compound, previously reduced under the 
influeneo of light, re-abaorb.s Oxygen, and the noble metal 
in oousoquence precipitated upon theimage. The colour 
of llicse prints is belter than those produced by Sir John 
Ilet'achol s process above described, and may be further 
improved by different processes of toning. 

Procc.iscs lolth BMinmate of Poilasi.— These are the 
invention of Mr. Mungo Ponton, and were first announced 
some years since in the ‘Edinburgh New Philosophical 
alournal.’ 

Pichromate of Potn.sh contains Chromic Acid, a yellow 
crptallino body, which is a high Oxide of the metal Chro- 
mium. Light alone produces no effect upon Chromic Acid, 
but if organic substances are also present, the Clu'omio 
iAcid.is reduced to the condition of a lower Oxide of Cloro- 
mium, and the liberated Oxygen unites with the organic 
body. Some kinds of organic matter act more decidedly 
than others, and especially Geluline, which reduces the 
BichromMe rapidly in presence of sunlight; the Gelatine 
itself being oxidized into a resinous substance, which re- 
mains in union with Oxide of Chromium. 

The imago obtained upon gelatinized paper soaked in 
Bichromate of Potash is of a tawny colour, and not very 
vigorous, but Mr. Hunt and others succeeded in getting a 
better effect by associating certain coloured salts", such as 
those of Copper and Nickel, with the Biclmoraate, and after- 
wards toning willi Nitrate of Silver, etc. The Chromates of 
many of the metals are most brilliant in colour, and quite 
equal in that respect to the Ferrocyanides and Ferrid- 
cyauides before alluded to. 

Another mode of toning Photographic prints prepared 

by Iho above method, has been described by Mr. Perry, and 
also by M. Sella, of Piedmont. The pictures, after having 


250 


THE THEOET :0E THE 



been washed in water to remove the unaltered Bicliroraate, 
are immersed in a solution of Sulphate of Iron. They are 
then -waBhed a second time in water, and treated with 

■ Gallic or PyrogaJIie Acid, the efl'ect of which is to change 
the shadows to a blnish-hlaclc colour, having a, composi- 
tion simdav to common writing-ink. {This process depends 
upon the image retaining the Salt of Iron, so that when 
once applied it cannot afterwards be removed by washing 
with water. 

CABItON PBTHWIIfG, PHOTO-I.ITHOOEAI>HY, rHOTO-O.VlVA- 
HOOKAPHY, AND PHOTOGLYPHT. 

In all these processes the peculiar Photographic proper- 
ties of the Bichromate of Potash, before mentioned as the 
discovery of Mungo I*onton, are turned to account. 

Carbon Printin;/, — M. Poitevin patented this process in 
1S55. Finely-divided charcoal is mixed with solutions ot 
Bichromate of Potash and Gum Arabic, and dabbed on a 
sheet of paper, 'the Photographic impression is produced 
upon this sm-face by the action of light passing through 
a Negative picture, and the sheet is then washed with a 
sponge and a large quantity of water. The organic matter 
having been rendered insoluble by the light, the colour re- 
mains upon the sunned parts ; but from the other portions 
of the paper, not touched by light, it is removed by the 
washing, leaving the surface white. The Oxide of Chro- 
mium, wliich is the product of Bichromate of Potash re- 
duced by organic matter, is a mordant substance, having 
affinity for coloui-s, Hence pigments of various hinds may 
be successfully employed in this process, and will remain 
fixed Upon tbe image, 

M. Testud do Beauregard proposed wbat lie considered 
as an improvement on the above method, by applying only 
the Gum and Bichromate in the first instance, and putting 
on the Carbon when the piaper had become dry. The pro- 
cess, however, although not at present pateihed, Iia.s never 
como into general use, because the delicacy and gradation 

■ of tone.are not equal to that given by the ordinary Silver 
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printing on albuminized papci’. For the delineation of 
maps Mid lino-engraving the Carbon printing is more suit- 
able, but even here it has been superseded by the Plioto- 
lidiographic methods now to be described. 

Fhuto-lUliofp'aphy. — In ox'diuary litliographic printing 
an absorbent stone is drawn upon with ehallcs purposely 
made of a waxy or tatty nature. The stone is then damped, 
so as to fill its pores with water in the parts not covered 
with drawing. A greasy ink is next laid on, wliich ad- 
heres to the w'axy drawing, but is repelled by the watery 
surface of the atone. M. Poitovin patented a process in 
iSofi, in which tlic required waxy or resinous design was 
produeed by Photography in the following manner : — A 
stone covered with a layer of Pichromate of Potash and 
Gum, or Gelatine, Was exposed to a Iviminous image, and 
then wetted with water. The parts acted on by light -n'erc 
found to have become greasy or resinous, and to refuse the 
water, so that the lithographic ink, afterwards applied, 
attached itself to them in preference to the moistened 
shadows. : 

The defects of M. Poitovin ’s process were, that if he ex- 
posed in the Camera, or under a transparent Positive, a 
jVeyotwe picture was produced on the stone. If, on the 
other hand, he exposed under a Negative, the picture, al- 
though Positive, was necessarily reversed, right-hand ob- 
jects being on the left side, and vice versd. In addition 
to these defects there were others I'elating to matters of 
practical detail, and hence the patent was eventually al- 
lowed to lapse. 

In November, 1859, Mr. Osborne communicated a paper 
to the Melbourne Institute, on a Photo-lithographic pro- 
cess dilFering from that of M'. Poitevin in some important 
particulars. The Bichromate of Potash and Gelatine were 
applied to yifqwr in the first insUmee, and the image sub- 
sequently transferred to the stone: the objection of “re- 
versed Positives” wastlius removed, and other advantages 
were secured to the lithographer. Another peculiarity of 
Mr. Osborne’s method is in his mode of inking. He does 
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not begin by -wetting the surface to make the unal tored Ge- 
latine refuse the ink, but first inka-in tlie whole of the I’ho- 
tographic . print, and then, by a subsequent ■washing pro- 
cess, removes the Gelatine from the unchanged parts after 
the manner described under tlie head of Carbon printing. 
Tlie specinieus exhibited prove that the procc.ssi is perfect 
as far as reproducing black and white objects is concerned, 
hut the inventor does not consider it to be equal to the 
ordinary silver printing in rendering light and shade, by 
means of half-tints. 

M. Asser, of Amsterdam, -was an independent discoverer 
of a method which, in its essential features, rosemble.s th.at 
of Mr. Osborno. In the early part of the year 1800 this 
method was adopted in the Ordnance Survey Department 
at Southampton, and improved in many of its minor de- 
tails. The Photograph, as before, is made on paper, and 
transferred to a surface of zinc or stone. The ink is ap- 
plied to the whole surface of the sheet of paper, in quan- 
tity more or less according to the boldness or fineness of 
the subject, and the unchanged parts are afterwards cleaned 
■with a sponge. The method of transferring to Zina varies 
according to the quantity of ink in the Photograpjh. Sup- 
posing this to be small, the “ anastatic " process is adopted, 
in which the surface of the Zinc is slightly roughened by 
dilute Nitric Acid, aud the drawing made to adhere to it 
by passing througU a press : but when a larger quantity of 
ink was rised, tho Zinc is simply grained by rubbing with 
fine wet sand aud a muller. In either case the prominence 
of the lines is fm-thoi* increased by acting on the interspaces 
with a very -weak etching liquid, consisting of dilute Plius- 
phorio Acid in Gum AVater.’* 

Pfioto-galnanoffraph/, introduced into this country by 
Herr Pretsch, of Vicuna, is a mode of producing, from a 
Photograph, an electrotype Cojjpcrplato in a state fit for 

f The ‘Reportof the Progeess of the OriJnnne© Survey,’ published ]jy 
Ke&ara. Eyre and Spottiawoodo at her Majesty's ataticwieiy OffieB, London^ 
; litice3«.,l^post3»;2d,, contaraBa apecimenof the results obtaiued by the 
TUoto-mcographlD process. 
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pi'iniiiig. A glass is firat coated with a mixture of Bi- 
chromate of Potash, and Gelatine, other ingredients, not 
■ essential to the theory, being at the same time added for 

the purpose of giving what artists term “ a grain.” An 
image is next impressed upon this surface by the action 
of light. The object of the engraver is to make from the 
i image a .mrfaoe parlh/ raised and partly depressed, such 

W as would be required for carrying the printer’s ink, and 
t’nis is done by Biiiipty ponring water over the film. A cha- 
racteristic property of Gelatine is to swell up by imbibing 
water, but Gelatine which has been altered in composition 
by light and Bichromate of Potash loses this property. 
Hence when water is applied to the film, those parts on 
which the light has not acted swell, but those on which 
it has acted remain as before : consequently the image 
’i becomes sunk in, and assumes the state required. It re- 

mains therefore only to make a gutta-percha mould of 
the imago, to rondi;r that mould conducting by means of 
Carbon powder, and to deposit Copper upon it by the 
electrotype to any required thickness. The Copperplate 
so obtained is used for printing in the ordinary way. 

H/iOto-yZypAy.— Mr. Pox Talbot has invented a mode of 
biting a Photograph into a steel plate. The Photographic 
impression is made upon a surface of Bichromate of Potash 
and Gelatine, as before. At first it was thought necessary 
; . to wash the plate afterwards in hot water, so as to dissolve 
away the unaltered Gelatine, and expose the bare surface 
of the metal, Subsequently, however, Mr. Talbot found 
that the removal of the imehanged parts of the film was 
not required, but that an aqueous solution of Perchloi'ide 
*1 of Iron ■would penetrate them and bite into the steel be- 

neath. The Gelatine altered by light, however, docs not 
absorb the aqueous liquid, but repels it, thus protecting 
the metal from the action of the solvent. It is very im- 
f portant that the etching liquid should be exactly of a 

certain strength, since a dilute solution of Perchloride of 
Iron soaks into a film of Gelatine more readily than a 


|r : ■ strong solution. 






iC'j’JCAL DETAILS OF THE COLLOMOII PEOCESS. 


PHOTO GBAl'IIIC OHEMICAHS. 

Sectiox I. — Preparation of Plain Collodion. 

Seci’ios II. — FormulEofor solutionaforCollodionPositives, 
SrcTios Til. — Formula: for solutions for Negatives. 


Preparation of Plain Collodion. 

This iueludes tho manufacture of the Pyroxyline and. the 
solution of the same in uii-xed Ether and Alcohol. 

Photographic Pyrosyline may be made cither from 
J.inen, Calico. Paper or Cotton-u-ool. For reasons which 
arc more fully staled in the First Paid of the Work (p. 112 
the Writer proposes to confine his observations to 
the use of tlie latter material. : 

The m.iuiifiU'fuve of Collodion in large quantities, and 
of a perfectly uniform quality, is a delicate operation, and 
one which requires great nicety in conducting it. For the 
amateur who wishes to prcpai’o only as much as will sufliee 
fur his iimnediate wants, it will be better to describe a pro- 
ce'i.s more easy of execution, and capable of yielding a 
moderately good product without liability tO failure. The 


‘.'Mtre process,” as ifc.i’s- termed, is a convenient inetLod 
of ti>e latter Idnd, and tlio process ” Ity mixed acids,” \vliitli 
ivill be found at pa^e 260, will fulfil tlic requiroments ot 
tlie commercial itiiimifactm-er. In eitlicr case it will bo 
desirable, to consiUt the Vocabulary, Part III., for tlie mode 
of testing the qmrity of the chomicals. 

TH.E NITKB rnOCESS rOB rYEOXYrjN.l!. 

ITse only tbe best Nitre, as doserllied in the V ocnbnlai'y, 
article “Nitrate of Potash,” and liaving reduced it to 
powder, dry it on a hot metal plate, or in an oven heatod 
to a tomperatiire above that of boiling water : then pul- 
verize a seco7id time, to prevent the formation of lumps 
on adding the Oil of Vitriol. Take of 

Oil of Vitriol ..... 6 fluid ounces. 

Dried Nitre. , . ... . 3j ounces (avoirdupois). 

■\Vater . , . . . .. . 1 fluid ounce. 

Best Cotton W ool ... 60 grains. 

Mix the Arid and Water in ateiicup, or any porcelain 
or stoneware vessel, and throw' in the pulvei'ized Nitre by 
degrees, stirring incanwliile with a glass rod, until lumps 
disappear, and a transparent viscid liquid is obtained. This 
will ocetipy severid minutes. 

Pull out the Cotton into separate balls of the size of a 
walnut, and when a mercurial thermometer,* dipped in 
the acid and stin-ed backwards and forwui’ds, remains 
stationary at 146° to 150° Pahr., immerse the balls singly 
with a glass rod, and press each again. st the aides of the 
cup. Tins part of the operation ouglit not to take more 
than two minutes. Supposing the acid lo have cooled 
down below 140° during the pulling out of the Cotton, 
float the cup upon boiling water for a few minutes until 
the exact temperature is attained. Leave the Cotton in 
ten minutes, and afterwards pour off the excess of the 

*.Ia the ptepatalion of eolnhle cotton, a thcrmoipctcp is indisponsabte, 
InirtTOwents of enffieieot delicacy foe cominoa. purposes arc sold : in Hatpiu 

admit of. homg dippcd m acids, etc., without injury to the. scale. 
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sii'Ida Mill squeeze tlie Pyroxyline with the glass rod* Do 
t ills ciniekly, siiid then clash the cup and its contents sud- 
denly into cold water, moving the Ccjtton baekw-arda and 
forwards with the hand until it feels perfectly cold. 

Domyilete the washing of the Gottoin either by leavhig 
it for time or four hours in a alow’ly-rimning stream of 
water, or hy sc|ueezitig it with the hand like? a sponge, 
for twenty minutes or half an hour ; aft er which it may be 
spread out itpon a cloth, and allowed to dry spontaneously. 

The above description of this process is brief, but more 
complete details as to the manipulation will bo found at 
page 2(13. The chances of failure are very slight, if the 
Suljjhuric Acid ho sullicicmtly strong, and the sample of 
Kitre not too much contaminated with Cliloride of Potas- 
sium. If however a failure slwiild occur from tlie Cotton 
dissolving in the acid, the operation must be repeated with 






a drachm less Water. 

Careful directions for dissolving Pyroxyline in the pro- 
portions for plain CoUoclion, and also for making tlie iodi- 
zing solution, will be found at pages 2(15 and 2S-t. If how- 
ever the amateur wishes simply to make a fetv ounces of 
ready- iodized. Collodion for present experiment, he may 
save himself the trouble of referring to tlie pages alluded 
to by proceeding as follows Dissolve 2 grains of Iodide 
of Potassium or Aimnoniura, and a corre.sponding quantity 
of the Iodide of Cadmium, in 3^ drachms of Alcohol of 
•81S to '825 sp. gr. ; next add 5 grains of Pyimyline, and 
4i fluid drachms of Ether of ‘725, at 00° Eahr.; agitate 
imtil dissolved, and in twelve hours the upper part may' be 
decanted for u.se ; it will retain a fair portion of sensitive- 
ues.s for a month in cool weather. Eor direct Po-sitives on 
glass add one grain of Bromide of Aminonium to each 
ounce of the above. 
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to satisfy the requirements of the professional artist, and to pro* 
dnee , an artiole as nearly uniform as possible. 

The formula for the fritrosulphui'ic Aoicl will vary aeoording as 
the l^yvoxyline is intended for Positive or Negative Collodion, 
and the proportions of tho solvents also will he diliereiit iiiflie 
two oases ; the general details of the manufacture however will be 
the same. The subject may be divided thus :• — the Chermoala ; 
the Apparatus ; the Preparation of the Collodiou ; the Precau- 
tions to he observed. 

The GJiemicaJs.— These include Cotton, Sulphuric Acid, Sfitrie 
Acid, Ether, Alcohol, Iodide of Potassium, Iodide of Ammonium, 
Iodide of Cadmium, and Bromide of Ammonium. To eeono- 
mizc space, and to simplify tho arrangement of tho Worii, the 
Author has placed these chemicals in tho Vocabulary, Part III., 
where they will he found an-anged acoording to tho initial letter 
of tlie principal constituent. 

The Apparatus . — The following articles will he found useful 
in propaving Collodion on a largo scale 

: a. Porcelain pots for the acid . — These are about seven inches 
high, four inches in widtli at the top, and are provided with co- 
vers and handles ; also with a rim near tho upper part, which 
seawes as a support when heat is applied, The glaze is very good, 
and is unaifected by the acid. They hold an imperial pint apd a 
■ half. Theform of the vessels is not nnimportaut, for. a wide and 
shallow vessel exposes so large an evaporating surface, that fumes 
are given off abundantly, and the strength of tho mixture is soon 
affected. Porcelain pots of the above form may ho purohased 
of Messrs. Brown, meclioal glass warehouse, Earringdon Street, 
Eondon, E.O. 

h. tilnss spa<«fas.— Mioso are made of thick plate-glass, and 
may bo obtained at Messrs. ■ Browti’a wai-ehouse, .6'arringdon 
Street. Length ten inches, breadth one and three-eighths of an 
inch, thickness one quarter of an inch. 

0. Sot ffiV.iJaM.— This is a simple apparatus for warming tho 
pots, containing tho acid mixture, when the temperature is inad- 
yertenlly allowed to Ml too low. . It consists of an open ves.sel 
like a saucepan, made of sheet-iron fastened by rivets, standing 
on legs over a Bunsen’s burner. In the part oorrespondhig to 
the, cover of the sauoepan is a round hole, into which the porce- 
lain pot drops, until it is caught and supported by the rim. The 


liot [loos not, toneli thu bottom, but approaches vei-j- iioiiv to it , 
mitl hence all chmger of ci-acting is avoided, whilst suifieient heat 
can be obtained in a few minutes, . . 

d. Thm-momete ,-. — Select an inslranicnt with a. wide column 
of Mcroiu-y, so as to ho easily seen by gaslight, and with a large 
bulb, that it may be suflloiently sensitive. It is quite neec,<sai7 , 
III eotnii.iii' the thermometer with a standard instrument, siiue 
the clicaiicr thermometers constantly vary, to the extent of se- 
veral degrees. It isnseful also to have a second thermometer 
with wjiieh to compare the lii-st, since the column of Mercury 
sometimes separates, leaving a vacant spaoe, and thus indicating 
too high a temperature. . 

e. India.i'ulheryrimifhls . — These are indispensable, as a protee- 
lioii (:o tile iiaiids in uialiing largo quantities of ityroxyliue .- they 
may be obtained of Messrs. Muttliews and Son, Charing Cross. 

f. I'muf/h forwashmij . — It consists of a strong deal framework, 
tliree feet long by two feet wide, lined inside with gutta-percliii. 
The water passes in throiigli two tubes, one at the end and the 
other near tlio centre, each being pierced witli fine holes, so as to 
deliver the water in a series of jots, and thus to keep up a con- 
stant onrrent at every part of the tray. 

g. Steaui Bafifor ilr^inr/ CoHou, He . — Tliis may bo mode by 
first ooiistructing a flat zinc tray, two feet wide by four feet long, 
with a tightly soldered cover, and stamUng on short legs. Tho 
water is boiled in an ordinary tin saucepan, and the .steam con- 
ducted by a pipe about tlireo feet long, well rolled in list or 
flaimelj into the closed tray, tlio condensed water being allowed 
to drop out at tho end. Pyvoxyline may be dried with salety 
upon tliis batli, when the llame is placed at a suifieient dfetanee. 
.since the heat can be regulated ut will by adjusting the supply 
of g.is. If the upper zinc plate be covered with flannel or calico, 
the temperature does not rise higher than 130° JTahr. 


Wo commence with Pyroxyline for Negative Collodion, and at 
page 247 will add the few remaining particulars which apply to 
Positive Collodion. 

n. The P^roxi/Une : — The Wi-iter always adopted the plan of 
laying in a large stock of acids at one time, siuoe it was sorarnvliat 
troublesome to aseortain tbo exact strength, and no mode of 
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inalyBis seemed, perfectly satisfactory. Tlircc carboys of Oil of 
V''itriDl were sent in, holding six gallons enoli (the atroiigost obtain- 
able), and one carboy of strong JTitrio Acid of the same size, 
riieaewere bottled off into Winchester quarts, or lialf-gallon stop- 
pered bottles (labelled Ho. 1 for the first Carboy, JNo. a for the 
second, and No. 3 for the thh‘d), for the sate of greater conve- 
nioice in handling, and to lessen the chance of the acid ab.sorb- 
ing water from the atmosphere. As the strength of the t)il of 
Vitriol in each carboy diUered, a mixture was made of Ho. f, 
Ho. 2, and Ho. S, taking a single bottlo of each. Then, sup- 
posing the speeiiio gravity of the acids to be nearly as before 
given, the fornnda w'ill stand as follows : — 

Oil of Vitriol, l-8-i-5 at 60" Hahr. IS fluid ounces. 

Hitvie Acid, 1-457 at G0° Hahr. . 6 fluid ounces. 

Water* . . . . . . . . . 6i fluid ounces. 

Pour in first the water, then the Nitric Acid, and lastly the Oil 
of Vitriols obtain a perfect admixture by stin’ing, and take the 
tempovatvn'o, If the thormoinetor rises to 165° Hnlir. or 170°, 
the acid must be allowed to cool until it stands exactly iit lfi0° 
Palir. Then immerse the Cotton in jneces well pulled out, and 
weighing thirty grains each, eoutiuumg to put them in singly 
until ten have been introduced, making 800 grains in all. This 
operation, togetlicr with the pressing against the sides of the 
vessel, etc., to be alluded to again pivsently, will occupy about 
a miunle and a. half, after whiuh the vessel may he covered up 
and left for nine minutes. The procosB is complete in half that, 
time, but the e.xtva five minutes, altliough producing a little more 
solution of the Pyroxylino, . and consequently diminishing the 
weight of the product by about 15 per cent., piroducus a Oollodion 
which is less likely to show glutinous markings upon the glass, 
or to dry up speedily and repel the developer. Lastly, take out 
the Pywixyiine in one lump with glass spatulas j squeeze out as 
much of the acids as possible in a poroelain capsule, and dash 
the whole into a large quantity of water. 

. Withrcgavdto the tcmiieraturc at which the Byroxyliiie should 
he made, tlic Author worked at first at llO® Halir. ; but was evontu- 
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ally indiMail to raise it ten deffroes, m ooiiacqucnec of I'cpvcsciita- 
l ions tliar tlie Collodion was somewhat deltcient in fluidity. This 
imii'ense of tomyifivntiiro, howevcp, assists in geiwaling traeos of 
a boily (pi'oliably NitTO-&lueoso) which causes the Collodion to 
lose its senaitiveno.ss move rapidly alW iodizing. 

Air experionowl poraon will ho able to judge on lifting the 
eotton out of tlio acid whether he has hit the. right point/ If, 
on atleniptiug to lift ont the whole mass of Pyroxylino at once 
with the glass spatulas, it seems rather small in quantity and 
very rutton, so that little pieces break away and are loft beliind 
in the acid, tUen the teinperatnre was too higli, or the acids 
too: weak, and in repeating the operation the water must be di- 
miriished by two or tlirae drachms in the quantity of acid given 
ahove. If, on tlio other hand, the muss of Pyroxylino appears 
largo, sticks well together, and shows no tendency to tear, eithej- 
the temporature has fallen several degrees, or it wUl bo advanta- 
geous to work with a few drnelnns more of water. 

AVhilst the Pyro.xyliue is washing in the tray, it is still more 
easy to judge of its quality j for if the ten separate yneces, in 
which the Cotton was originally weighed, are seen floating about, 
and can bo separated and counted, the acids wore certainly too 
strong! whilst if there he an evident aspect of commencing so- 
lution— a piece of Colton liero and there scarcely changed, but 
the others in a measure broken up, and teai'ing easily under the 
linger,— the operation is probably'suoecssful ; but when the whole 
is so mixed up together that nothing but fragmculs of the leu 
pieces can be detected, then the acids vvero too weak, unlesa tlio 
temperature was inadvertently allowed to fall. 

, It takes twerity-ibiir hours to ensure tlio proper washing of the 
Pyroxylino, even in a slowly-rmming water which contains a 
portion of chalk i this Carbonate of Lime evidently acts in neu- 
tralizing the acid, and bubbles of Carbonic Acid gas form, whioh 
bring the Cotton by degrees to the surface of the,: water, and keep 
it floating. • 

After a thorough wasliing, the Pyroxylino is squeezed in the 
band, and then picked out to dry upon a cloth. A boy performs 
this part of tlie operation ; and after a little experienoo, he can 
tell easily whether the material was properly made, partly by 
the extent of sui'facB which it covers upon the cloth, but more 
easily by ibe readiness witli which it tears under the fingers. If 
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it i-eseniWes Uie original Cotton in iippraviinea, anrl foch Mvoir; 
ami tough, the amount of -srater in tho neitlii must be intTciised : 
hut when it breaks up into little bits, it is coiTeetly made, ov else 
is somewhat too weak, in wliioh case the fi’ugments will mat to- 
gethev, so as to iiicreaso the cliiTioulty of picking them out. j\.s the 
Pyroiyline drios iipon the cloth, it w'ill be well to oxainino it and 
gife chrcetion.s aecovdingly, separating any piece which appears 
less acted on. than the rest; this piece was probably the piece 
put last into the acid and left at the upper iiavt of the liquid. 

: Two or three days’ exposure to the air will roiuler the soluble 
Cotton sufficiently dry ; but it is convenient to finish it off on 
the hot steam bath before described, and tho temperature in which 
must not bo allowed to rise higher than IsfO® .Fahr. When dry, pro- 
ceed to weigh it in the scaks, and form yoiu- estimate of its value 
accordingly. A long experieneo tends to show that, supposing 
nothing to be lost in tho waslimg, the weight of tho resulting 
Pyroxyliue is a certain and safe guide in tliis process, and it is 
always possible to toll what tho quality of the Collodion will be 
by usmg the scnlos. If 800 grains of Cotton yield 480 grains of 
Pyroxylins, it is certain that coinplainis wiU be made of the re- 
sulting Collodion being tliiok, and gmng .streaky pictures : four 
or five additional clrnobms of water in the above quantity of bTi- 
tro-Sidphui'ic Acid will bo tho.remedy. When tho weight .of the 
Pyroxyliue is the same as that of the original Cotton, vk. 300 
grains, there will be a sediment on dissolving it in the mixed 
■Jither and Alcohol ; nevertheless the Collodion, although lessened 
in quantity, will ho good, — ^very limpid and structureless, with 
great adhesion to the glass, less tevidenoy to markings of all kinds, 
and oonsiderahlo softness of Negative, with sonsitivenoss to dark 
rays. The ehanco of spots^ however, is peouliavly great with this 
Collodion j for if tho smallest particle of dust touch the film, it 
will almost certainly arrest the development, and produce a trans- 
parent circular mark (p. 48). 

The weight wMch on tho whole appears to bo best is y'fS 
grains, that is to say, exactly 35 per cent, of increase v this gives 
sufficient fluidity of Collodion, and at the same time loaves very 
little sediment in dissolving. 

Tlie above facts are quite reliable, since they have been verified 
by repeated observation, extendmg over a long time. It inuat, 
however, be' distinctly understood that the weight of fho Pyroxv- 
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line eim b« talieii as a criterion of quality only iiiidor the con- 
ditions stilted,-— tho libro oftlie Cotton niiut be cleaiied.by Potash 
and quite dry, the Kitric Acid nearly free. from Glilorine, thetiiue. 
of iimnorsiou iihvitys the same, and, most important of uU, tlio 
temperature correctly listierlaincd, otherwiso the. weight will be so 
variable that nothing can bo deduced from it, and the Cotton 
will bo considoriibly acted on, even when the acids are strong 
enough to produce an explosive variety of Pyroxyline; The whole 
process, in fact, requires earB, becausB .it is conducted with the . 
maximum quimtity of water; and at a high temperature. At 
least twenty per cent, of the Pyroxylineis dissolved in any case; 
and the acids having once begun to act, will readily destroy tlio 
r'emaining portion of the fibre, if an error be permitted. 

Before passing on to the preparation of tho Collodion, it navy 
bo mentioned that tho quantity of Pyroxyline which it is con- 
venient to malce at one operation is four times that stated. A 
double quantity of acids is mixed in a Jug (thirty-six ounces of 
Sulphuric and twelve of Ivitric), and poured out into tho porce- 
lain pots before mentioned. The first three liundred grains of 
Cotton are then immersed, and left digesting whilst the second 
similar portion of Cotton is put into vessel No. 2, When the 
Pyroxyline has been removed, the acids are oniptiod. oxit, and a 
double quantity again mixed as before. At onetime tho plan was 
adopted of using the old acids again, by adding Oil of Vitiaol to 
resfcoro. the strength, hut aftonvards it was discoutinued as causing 
micertomty. 

b. Tho JPlain Collodion - — This is made by introducing half a 
gallon of Alcohol of '805 into a. two-gallon stoppered bottle, and 
adding 1900 grains of dry Pyroxyline. When the soluble Cotton 
has become thoroughly saturated with (he Alcohol, pour in half . 
a gallon ol'Jitiier of '725, and agitato for two or Ihi'ce minutes -, 
next add another half-gallon of Ether, and again shako.the bottle 
for a few minutes. After this the Collodion may bo allowed to 
settle for about a week or ten days, when it will be sulltciently 
(dear for use ; no plans for filtering have been found to answer, , 
Tlio quantity of Pyroxlino may be iucrcascd to 2200 grains when 
a Collodion of some body is required, or reduced to 1800 for a 
thin Collodion suitable for large plates. Something, however, in 
tins respect depends upon the proportion of undissolved sediment, 
vvhioliis always greater when the acids are used with the full quan- ■ 
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tity of water. Supposing the height of tl)0 column of Colloclion 
as it atanda in the bottle to bo ten inches, the sednnent wlien mea- 
sured twenty -four hours (dter mixing is often about half an inch, 
but it settles dow'n more closely at the cxpii’atiou of a week or ten 
days. If tho sediment shoidd stand as high as tw o inches in tlie 
bottle, the Collodion is probably of that kind which has been 
described as giving a soft Ivcgative with a tendency to wliite 
spots. The above point being of importance in a commercial 
point of view, pains were taken to collect tho sediment from more 
than, two hundred gallons of Collodion, and it was found that the 
loss did not exceed one pint in fifty. It appeared at Civst to be 
much greater than this, but the residue continued to settle for 
many moutlis,. the clear Collodion being occasionally drawn oil' 
from the upper part and mixed unvith the general stock, a little at 

The proportions of Ether and Alcohol in the above Collodion 
will be found to be those best adapted for gonoral purposes. 'With 
loss Alcohol the film is more contriiotilo, and more prone to diy 
up. after sensitizing. With a larger proportion of- Alcohol, say 
five parts of Alcohol of '805 at 60° to threeof Ether of '72.^ '(those 
pitiportions are for the Joclimi and not the Hiiin : Collodion) the 
sensitiveness is impaired ; ns also is tho adhesion to the , glass. 

.. The. Alcoholic formula is well adapted for coating largo plates; and , 
is sufficiently sensitive for copying works ol art or laiidsoapes <: 
nevortholess it ,i.5 not recommended in preforcuoo to the other ...for 
a normal Collodion, seeing that wo have no means of iuoroasing 
sonsitivonoss when it proves deficient. 

On the day following tho preparation of the Collodion, about 
half of a flnid ounce may he drawn off by a pipette from the. 
Upper clear portion, and a small piece of red and blue teat-papor 
immemed for twelve hours. If, at the expiration of that time, 
the blue paper appears reddened, tho, I^yvoxyliue was imperfectly 
washed, and the standard alkaline solution, which will be, imme- 
diately described, is dropped into the plain Collodion in the pro- 
portion of one foll-sized drop to each half-gaUon, This addition of 
Alkali was seldom required in the Writer’s praotice ; oertamly not 
oftenet than once in twenty, times. . When, however, the Pyroxy- 
. iiue was removed . from the washing-tTay at the expiration of 
twentj'-four instead of forty-eight hours, traoes of amid could gene- 
: raHy he deteoted-in the OoUodion. , To make the standard solutions 


I’HOTOtIHAPHIC CHEMICALS. 


2G7 



OBSEKA''ED, 


wliiels ni’o minivecl, diliito the Isitrie Acid of 1‘45 with an equal 
bulk of wiitev for the acid, and tlien dilute down the strong Am- 
monia of eominuvoe also with distilled water, until a fluid draclim 
exactly neutralizes a eorrespouding hulk of the Btandard acid. 
Witli theac two liquids at hand no further trouble will bo ex- 
perienced, since the quantity of acid left in the Pyro.xyliiio varies 
very little ; and if any number of drops of Ammonia bo added iu 
excess, a eonvaponding luuuber of the acid liquid will neutralize 


Attention nmy be directed to earlain minor details of inanipuhi- 
lioii, wliicii lire in tliemselvcs simple, hut may be unknowu to some 
who desire to carry out the instructions eoiitainod in this paper. 

Beginning with the Cotton, it will be necessary to cleanse it by 
boiling with I^otush as described in the Voeabulaiy, Part III. ; and 
if tills process of eleansing be properly perfonned, a second boil- 
ing with fresh Potash ought not to produce any yellow disco- 
loration of the liquid. Tlio washed Cotton must bo dried by 
artificial heat, and if not to be used immediately, may afterwards 
be put away in a drying-box, whioli can bo economically con- 
structed by making a false bottom to an ordinaiy trunk, piercing 
it with holes, and plaehig heiieatU it a shallow dish eontaiuiug 
Oil of Vitriol : it will then bo sufficiont to lift the cover and throw 
in the halls of dried Cotton to ensure their remaining perfectly 
dry ; whereas on the other liimd, if the Cotton be left iu a dump 
place, it will absorb water from the atmospiliero. 

In mixing the acids, it simplifies mutters to begin by selecting 
a stoppered bottle wliicb holds tlie proper quantity of Oil of 
Vitriol when filled quite up to the neck. The Nitric Acid and 
thowater may be measured in a narrow cylindrical hydrometer 
glass ; a mark being made for the former with blaok varnish, at 
a height corresponding to onc-thbd of the bulk of the Oil of 
Viti-iol, and a second mark lower down for the water, the quan- 
tity of whioh will vary according to tbo strength of the acids. 
Before using tlioise nieasm-es, always iuvoi’t them, and allow the 
drainings from the lust o])erntion, consisting of acid diluted by 
absorption of atmosplieric moisture, to flow out. Then measure 
the Oil of Vitriol, and make a leaden eounteri)oisc for it in the 
scales, bottle included. This is necessary when perfeot accuracy is 
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desiveil, since otherwise the Kitro-Sulphurio Add wifi be stronger 
in winter than in summer, which the 'Writer iiiways found to be 
the ease to a noticeable extent j the product of Pyroxyline oh* 
tained from tlu-ee hundred grains of Cotton beuig fifty grams 
heavier in frosty weather than during the liot rnontlis of Juno 
and July. It is not absolutely necessary to vveigli eitliev the STitrio 
Acid or the water; and, with regard to the Siilplmrio Acid, tUo 
plan usually .adopted was to measure it as a rule, but to put the 
bottle afterwards into the scales, if a sudden cluingo of atmosphe- 
ric temperature toot place. 

A faihu'e would certainly he produced if the three constituents 
of the Ifitro-Sulplumc Acid wore not properly mixed j hut tliore 
is 110 clillieultyin effecting this hy stirring with the broad spatula 
for half a minute in a slmllovv vessel. In the deep porcelain pots 
before spoken of, it may not be quite so easy, and hence it is ad- 
vantageous to adopt the plan of mixing a double quantity of aoids 
in a jug, and pouring it afterwards into the pots. The sides of 
the jng, however, must not be too thick, or the torapcrature will 
sink below 150° in very cold weather, cspeoially when the. Sul- 
phuric Acid is a little weaker than usual, or the niixturo ia kept 
too long in the jug. 

Some may perhaps bo inclined to keep a portion of the Kitro- 
Siilphuric Acid ready prepared, and to obtain the correct tem- 
pemture by mixing cold acid with the hot. If so, hear in mind 
that a stoiipcrcd bottle must ho used, siiioe Nitvo-Sulphurie Aeid; 
like Oil of Vitriol, absorbs water from the utiiiosjiliere, On ono 
OBoasion some experimental results were Completely spoilt, by 
leaving the acid for a few days in a beaker covered by .a glass 
plate; tlio upper part became so for weakened that, on putting 
in the Cotton, it instuntly dis.so]ved. 

Taking the temperature of the acids is an operation of some 
nicety, and especially so in cold weather. Bogin by stm'ing 
briskly with the glass spatula in a circular direction ; then dip 
the thermometer exactly into the centre of the liquid, and hold it 
in that position for at h'ust a minute, sinoe the rise of the mer- 
cmy, although rapid at first, is very slow towards the end. If 
the aoid is too hot, it can be cooled two degrtjes by taking a cold 
spatula and stirring it for a, few seconds ; therefore it is of oonso. 
quenoe that the spatula which is used to immerse the cotton should 
be -previously warmed by dipping it in the liquid. The acids 
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also must Ijo at loasr. at IGn'’ Faliv. when they arc first placed 
ill the porcdain vessel, oOierivise its thick sides will reduce the 
tfimperaturc so rapidly that, although the thermometer may in- 
direite 150° li’alu-. at first, it will soon fall, and the weight of 
the resulting Pyroxylino will be greater than that indicated for a 
given strength of acids. In order to obtain a uniform tompera- 
ture during the time that the Pyroxyline remains immersed, largo 
jars may bo inverted upon the porcelain pots, so as to prevent 
( Item from being cooled by contact with the external air. 

Tilt; boy w!io weighs the Cotton into pieces of 30 grains each, 
should bo directed to pull out each piece thorougbly, and to work it 
witli Itis fingers into a circular fonn, so as to facilitate absorption of 
the acid. In pursiumce of the same object, each piece, as it is placed 
in the acid, is carcfidly pressed with the spatula against the side of 
the voBsel ; and in order that the last pieces may not be at the top 
(in winch ease they always come out less broken than the others), 
a iiWl of aoid is kept free by means of the spatula, and those last 
pieces are pushed down’ nearly to the bottom. When all have 
been immersed, the mass is squeezed against the vessol, first on 
one side and then on the other, after which the whole is loosened 
by putting the spiitulu down to tlio bottom, and raising it tip 
until the Pyroxyline nearly fills the liquid ; the vessel is then co- 
vered up and left for nine minutes, as before said. It is belter 
not to finish the process of putting in the Cotton by pressing it 
down to the bottom in a hard mass, because a good deal of solu- 
tion always take.s place in the acids, and this is attended with an 
evolution of /leai, which increases the disintegrating action on 
the Cotton. , '.I'lie objoot, therofore, is to prevent tlie mass from 
“heatiug,” ns far as possible, by loosening it out with the spatula 
and ditlusiiig it tlirongli the liquid. Observe, however, that tlio 
Cotton must not be permitted to project above the surface into 
the air, or oxiclatiou and evolution of rod fumes will take place. 

Both spatulas are employed in removing the Pyroxyline from 
the acids, by forcing them down to the bottom on opposite sides, 
and then bringing them together so as to pinch the mass and 
lift it out entire. In squeezing the acids away, no time must be 
lost, or tlic aotion of the air wiE produce oxidation and red 
fumes. A few seconds will be Buflieieut, and eapecinlly so if 
great paiuB he taken to distribute the Pyroxyline through the 
water by cateliing it with the gloved hand. A sensation of heat 
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is felt nt. first, due to dilution of Itie Oil of Vitriol ; but tliis soon 
t!«isea, !ind the chance of failure from that cause is very sUt'ht. 
If the miiterial, however, were simply thro wn into a small ((uaii- 
tity of water aiid allowed to remain, the rise of temperature might 
be sulBeiont to cause solution. 

It was conjectured at first that the waste Hitro-Sulphurio Acid 
— which if thrown down the smh would be likely to act upon the 
leaden pipes — might be useful for some other process. Tliia ex- 
pectation, however, proved fallacious, since the I’yroxyliue which 
it contains in solution appears to interfere with its application to 
any such purpose as dissolving metals, etc. 

At first it was thought suflicieut to place tlie Pyroxyline iu 
the gutta-percha wasliing-diah immediately on talcing it from 
the acids j but findmg that the heat and acid togotliev gradually 
decomposed the gutta-percha and made it stioky, the plan was 
afterwards adopted of throwing the soluble Cotton first into a 
a leaden sink, and when the greater part of the acid had been 
I’omoved by a tew hom's’ washing, lifting it out into the gutta- 
percha dish. 

Tlio gutta-percha wasl)ing-tvay will reejuiro cleansing after a 
week or so ; a deposit adheres to the bottom, wldoh. seems, to 
consist of matted fibres of partially dis.solvod Pyroxyline. This 
material having been some time in the water, would be likely to 
decompose and liberate Oxides of Nitrogen in the Collodion. It is 
hettov therefore not to disturb it at first j and when suflleient has 
eolleeted, ii may be scraped out, and (he tray washed with water. 

It is advisable not to eomplcto the washing of the Pyroxyline 
with boiling water, nor to use any carbonated or eaustio alkali to 
I’cmove Iho last traces of acid. All alkalies tend to decompose 
Pyroxyline, and remove a portion of the Peroxide of Nitrogen 
in the form of Nitrite ; aud although dilute Ammonia is eoimnonly 
employed to neutralize the acid, it will ho found that some varie- 
ties of Pyroxyline assume a yellow colour, and become more un- 
stable in Collodion when previously t.ix'.ited with Ammonia. 

The Pyroxyliuo may he prepared in small rjuimtities iit a time, 
I required for use ; hut if it ho necessary to keep it in stock, it 
dd bo ilried either over Oil of Vitriol, or at a temperature 
w 120° Pahr. Mr. Iladow mentions 140° Jfahr. as the point 
!h ought not to he exceeded. Probably something depends 
pon the particular variety of Pyroxylhioj but with some Idvids red 
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fumes will lie /riven oH'. on ploeiuj; the niiiterial in ii covered tin 
vessel Bui’roundecl hy boiling water. Pyroxyline i'or liccping ought 
also to be put' away in a dry place, and excluded from light, since 
this substance is hiiown to be liable to Epontaneous change, and 
nijfovfciinately the exact conditions of permanency have not been 

Having completed the preparation of tlie Pyrosyline, this liitt. 
of “Preeantions'’ is nearly at. an end ; a few .words on the sub- 
ject of plain Collodion will close it. I'or holding the GoUodioii 
naiTow-monthed stoppered bottles may be used, containing two 
gallons eaoli ; they maybe obtained of Messrs. Brown and Co., of 
I'amngdmi Street. . • ■ 

Xliere is a tleeidcd advantage in placing the Aleoh'ol in the bottle 
before tlia Ef lior, not only in facilitating the solution of the Pj'i'- 
oxyline, but also in enabling the operator, by shaking the bottle, 
to remove a flocculont deposit, whioh otherwise is apt to adhere, 
and to bo drawn over with the Collodion ; the mass of Pyro-\y- 
lino wetted by the spirit acts effeetually us a »nop, and cleanses 
tlje sides. 

In drawing off the Collodion, place the bottle in such a position 
that the, end of the siphon cornea between the eye and a strong 
light; any lloeculi whieh appear likely to be drawn into the end 
.of the siphon will then be seen, and may be avoided. When it 
is not inthided to'.'reiiU the bottle immediately, pour out the sedi- 
ment and iutvoduco half a gallon of ab.solute Alcohol, which will 
absorb the remaining Ether vapour, and prevent it from being 
oxidized into Acetic Acid, and afterwards forming Accttic Ether. 
On pbe ooeasion a two-gallon bottle having been used for Col- 
lodion’ and left empty, was ptut away in a dark; place for about 
three months. It was then washed out with about a pint of plain 
Obllodioit and refUlcd, The result, however, was unsatisfactory j 
for oil adding the iotlizor to the newly made batch, it at once 
became ydlow, which was probably duo to portions of Collodion 
loft at the bottom of the bottle having decomposed and ozonized 
the Ether. Mere vvtishing with plain Collodion was not siiffi- 
oiont, in this case, and a thorough cleansing with shot and water 
should have been: resorted to. . . .■ 

Wo attempt must bo made to utilize the sediment of the plain 
Collodion by ro-distillirig the Ether from if.. 'This has been tried, 
bu t with indiiferent success ; for although the Ether so recovered 
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appeared tolerably good at. ru-3t,dt soon acqniretl the property of 
libewitiag Iodine from Iodide of Potassium, and tlio. Collodion 
then'beeame unfit for any purpose excepting copying objeeta of 
still life, where extrorae sensitirenoss is not required. 

Wliilst the Collodion is settling down, tins bottle should be 
cohered over, to exclude the light. The room which the Autlwr 
used was a vault lighted by gas; and whilst plain Collodion re- 
mained in that room, it continued good ; but if any portions ^ye,l■B 
taken up" into the glass-house and left exqwsed, tlwy gi'adunUy de- 
teriorated, colouring at onco on adding the Potnesium iodiser, and 
losing sensitivene.s3. 

In manufacturing Collodion in, lai'ge quimtitics, mistakes will 
bo prcTcnted if separate measures, scales, funnels, etc., are kept 
for each purpose ; and in eases where two operations are being 
carried on at the same time — such as picking out wet Pyroxy- 
llue, and fllteiang iodizing solution — a basin of water may be 
placed near at hand, into which the hoy dips Ms fingers in passing 
from one process to the other. The mention of mutters so trivial 
may appear unnecessary ; but tho importance of extreme method 
in all matters relating to Photography is sometimes overlootcd. . 

Minor precautions to prerent accidents , — Several eases of ao- 
cident in making Collodion having come to the Writer’s; know- 
ledge, he feels it a duty to give plain instructiona to those who : 
are not practical chemists. 

beginning with the prepm’ation of the Pyrnxyline, it may be 
■ observed that the vessel containing the acids must bo plueod 
either in the open air, or beneath n flue, to (iarry off the fumes ; 
and as Nitro-Snlplmric Acid, especially when heated, is a most 
corrosive suhstance, the hands of the operator .should be protoctoil 
by the gloves of vidcauized india-rubber before described; otlier- 
wise, after repeating the process a. few times, tho skhi and iiuils, 
will become rough and yellow from the action of the fumes. Of 
the two acids the Nitiie Acid is the most destructive, and it 
sometimes happens that o minute drop spurts into the faeo. To 
avoid this, be careful when qjomnng aokls /row it full hoUle to 
hold the neck very near to the recipient vc.ssel, and to allow the 
acid to flow gently against tho aides mthout any gurgling ; and 
when temoving the stopper, throw an old cdoth over the bottle, 
to prevent a. sudden rush of vapour from projecting the acid. 
Have at liand a small quantity of tow to wipe up any acid which 
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4 mny I’lm ovpv t ha sides, iiiuV if llie fingers are touched, wnsh them 

»• . immediately in water, bafoTO they become yellow. . . 

A dro)) of either acid may fall upon the clothes ; if iSMZjjZiKjw, 
ariid spot; i.s at once produced on black cloth or leatheiv but it 
disappears on treating with strong Ammonia and subsequent 
waBhing ; Kitrie Acid or Nitro-Sulphurio Acid, howerer, will I 

almost oei'tainly make the cloth rotten and yellow, unless the 1 

A Ammonia bo applied instantly. ■ . | ; 

% : In mixing the acids, avoid by all means tlio use. of any kind of ! 

f vessel wliioli is likely to crack under a sudden I'ise of tempera- 

!(' ture, and in particular of a stoppered vessel, -on account of the 

if diseiigagomont of vapour which takes placCi In onC; instanoo 

where t.liis procautimi was neglected, a stoppered Winchester 
quart, oontaining thirty ounces, was instantly blown to pieces, 
i i In disposing of tlio waste acids, it is neccssmy to dilute very 

: : : freely with water before throwing them down the |Sink, or the 

loadon pipes will soon bo dc.stroyed. If they are stowed away 
for a time in bottles, seo that the bottles have not previously 
been used for Ether or Alcohol, since warm Nitro-Sulphurio Acid 
inadvertently poured into a bottle with a little Ether at the 
bottom, ju'oduoes a violent offervescenoa of red fiimos. Eor this 
reason also, tbo same glass moasuro ougl>t not to be employed 
both for Gollodion and acids, lUnless carofully cleansed ; for’ or- 
ganio matters of a kind so easily -susceptible of oxidation, will 
invariably produce decomposition and spirting with hot Nitrio 
Acid. - , . 

Pears are soinctimes entertained of the Pyroxylino itself ox- 
pdoding during the process of manufaetiu’c ; but these are ground, 
less. . It may, indeed, decompose rather suddenly and ayp’ ijr^sd 
fumes, as before shown, but in that case tho action would bo 
stopped by tlu'owing it into a pan of water. The use of artifloial 
ht®t in drying Pyroxylino, however, has been tho oanao of very 
severe explosions, when, fi-om evaporation of the water in the 
boiler or from other causes, the heat has been allowed to rise. 

Accidents result sometimes from carelessly handling Ether, 
and espooiuUy from attempting to (sonduet tlio distillation of 
Ether without the proper apparatus. Those who have seen au 
Ether distillery, know that extraordinary precautions are always 
taken to prevent the vapour from flowing along tho ground and 
reaebiug the source of heat : and when we consider the veiy low 
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teinpoi^atura at whiok Ether boils, luul tl 
bursting from suddea evolutions of vapour 
process ought 
chemist. 

When Ether 

will sometimes blow oirt suddenly ii 
upon another bottle near at hand, 
fixing caeli stopper with a twist, ( 
vulcanized rubber. In shaking a 
examine it first for cracks, aiul if it 
stopper with the finger, and also loosen 
BO as to permit of the 


kept in bottles only partially fall, the stopper 
’ ” 'in hot rveatlier, and may fall 

1. Avoid this, by purposely 
or passing over it a slip of 
bottle containing Collodion, 

; is only partially fall., fix the 
" between each shake, 
»pe of the pont-up vapour. 

Collodion ought not to be prepared in large vessels like car- 
boys, whioh awi often made of badly annealed glass. A carboy 
of Collodion, containing about throe gallons, has been known to 
burstsuddenly, whenthetoraperaturoof the atmosphere has rison 
to the summer heat. 

In entering a dark room or a cellar containing much Collodiou, 
if a candle ho absolutely required, AoW above ihe had f 

inasninoh as the vapom- of Ether is veiy dense, and. sooii faUs to 
the ground. Amateurs sometimes meet with imshaps in coating 
glasses noth Collodion, from forgetting this fact, and placing a 
naked caudle hcloto the level of the plate. 

If .a beaker or any other vessel emitaining Ether or Aloohol 
should c.atch fire, do not attempt lo extinguish it with water, but 
tluow a thick cloth over the mouth of the vessel, so as lo cut oil' 
the supply of air. 


PBEPillATION OF POSITIVE C0LI,01),I02f. 

The plilin Collodion described in tho preceding pages may bo 
used for Positive as vpell as Negative pictures, if the iodizor bo 
made with mixed Iodide and Bromide (see p. 2R'l.) ; but it has 
been deemed advisable to give a formula for apyroxylino producing 
a loss vigorous imago than that prepared in tho Nitro-Sulphnrio 
Acid containing an excess of the diluted Sulpliurio Acid .—Take of 
Oil of Vitriol 1-81S at C0° Eahr. ..32 fluid ounces. 
Nitric Acid 1-45 at C0° Eahr. ... 12 „ „ 

Wafor ' a' „ 

Mix these. ingredients,, and allow the temperature to fall to 140° 
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ruin-. The Gotten may lie the aamo as before, and the Wi-iter 
adopts the plan of cleansing it with Potash precisely as descjribed 
in the Vooahulavy : also of drying it artificially before inmioi-sion. 
Supposing these precautions to be neglected, it is luoi-o than pi-o- 
bablo that it will be necessary to reduce the quantity of Water in 
tlio Ibi-imda from S\ down to 3 ounces, as the Nitro-Sulphurio 
Acid is undoubtedly very weak, and would not bear any further 
dilution. 

The Cotton when immersed in the above mixtui-e behaves dii^ 
ferently from that dipped in the Nitro-Sulpllurio Acid, containing 
the caceas of diluted Sulphuric Acid, and the appearances de- 
scribed at pago 203 ns indicating the stvength of the acid cannot 
in tliis ease he relied on. When the acid of the formula now 
given i.s too weak, tlie Cotton sinks down almost to the bottom, 
occupying but little spiace, and matting together until it forms a 
mass like “ felt j” it also becomes very opaque, and gelatinizes in 
the acid. On lifting it out into the water it sticks together so 
that the fibres oamiot bo soparuted from each other, and the ac- 
tion of the water in washing out the acid is jnterlerod with 
Supposing the aoids, on the other hand, to bo too conoontratod, 
the Cotton is little altered in ajipeiiranee, mid is very strong mid 
tough, BO that it may bo well handled witliout tearing. These 
appearances are described from experiments in which the Cotton 
had been both boiled with Potash and dried j they may not ae- 
: cord esaotlj' with the exiiorience of those who use ordinm-y Cot- 
ton, the oll'cet of which would bo to favour disintegration and so- 
lution in the Nitro-Sniphuric Acid. 

The Anlhor’s experience in Positive Collodion is not so great 
as in TSTogntive Collodion, and henoe he deems it advisable to 
acquaint the reader with the opinions of those who hjpe difi'ered 
from hhn in their formula!. The following extract is from a paper 
read at the Korth London Photographic Association by Mr. tr. 
W’harton Hinipson ; — “ The formula I have found to give uniform 
success, both in luy own liimds and that of others, is one an ap- 
proximation to which is, I believe, commonly used, but which 1 
find given defiuitoly by Mr. Sutton: it is as follows:— Of Sul- 
phurio Acid sp. gr. 1-840 — ^tlieOilof Viti-iolof corainei-oo is sulll- 
cioiitly near the miu-k — and of Nitric. Acid sp. gr. 1-420, equal 
parts by measin-o. To three measured ounces of the mixed acid-t, 
one dmchm of Cotton-wool will hehhout the right quantity. The 
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mites, the temperatii 
found that the Ifiti 
, as pure Nitiio Ad 


time of immemon not less than five mil 
lieing maintained at about 150°. I have 
Acid most commonly sold, coinmemnlly, 
has generally a sp. gr. of 1‘360 j and in 11 
that sis measured ports of Sulpliurio Aoid to four of Nitric Acid 
of this strength giro an excellent soluble Cotton. In either ease 
the Cotton gains fully fifty per cent, in weight, and yields an ereii 
sensitive film, adhering well to the gloss, and guite Iranspareut 
in the shadows. 

“Sixgi-ains of cither of these Cottons will dissolve perfectly, 
with scarcely a perceptible residue, in equal parts of washed 
Ether, sp. gr, '750, and Alcohol, sp. gr. -820. More Cotton w'oidd 
dissolve, but this is suffleieut. Alcohol aud Ether of these strengths 
are oasUy procurable j and I have fouud after long use tliat the 
Alcohol may be used, safely and with advantage, in at least equal 
proportions with the Ether.” 

Observe that the acids which Mr. Simpson uses are stronger 
than those before mentioned, but that the temperature is higher. 
This would produce a more vigorous picture, and one loss liholy 
to cxliibit fogging on the shadows. It is not easy to legislate for 
another in the matter of Collodion, since the length of keeping 
after iodizing and the purity of the solvents aifect the clearness of 
the developed pioture, as also does the state of the Nitrate Bath. 
With reference to the formula for Positive Pyroxyline given by 
the Writer, it may bo said that its enws aro in the opjiosite di- 
rection to those of the formula previously given for Negative 
PjTOxyline ! hence if. the former sets too .slowly upon the glass, 
and does not give clean shadows, it may bo mixed with the latter, 
which sets with greater rapidity. 

The Collodion . — This may ho made with the best Motliy ■ 

loled Ether, or by preference with the pure Ether of -728. The 
Alcohol should he that of '805 at 60° Eahr., ---sold as absolute 
if absolute Alcohol cannot be obtained, a spirit of '815 reetifled 
■fi'om Carbonate of Potash, or oven of '825, may ha substituted! 
in the. latter case the relative quantity of Ether must be increased 
from -I J to 5 ounces, aud that of the spirit diminisliod from l,i to 
I ounce. Tako of 
Ether of '725 
Alcohol of 'SOS; 

Tyroxyliue 


fluid ounces, 
hi fluid ounce. 
:4i8 grains.. 
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j Shake up the PyroiTlino first with tlie jUcohol, and afterwards 

! add the J?.ther ; a little more asitation may be required than in 

tlio case of the Negative Collodion, as this Pyroxylmo is more apt 
1 to form gummy masses at the bottom of the bottlo. The Collo- 

• i tiion might to bo clearer and more translucent than the Negativo 

j Collodion, and to settle in less than one-half of the time; if a 

thiot deposit forms, the acids contained too much water, and the 
•f CoUodiomvill probably yield a cloudy film on drying. 

The iodizing eomponnd for the Collodion will bo found in the 
formuho for Positives in the next Section. 

SECTION n. 

Fonmda for Collodion Positives. 

TIio solutioas are taken in the following order ; — The 
Collodion. — The Nitrate Bath. — Developing Fluids. — Fix- 
ing Liquid. — Varnishes. 

I THE lODIZBB COIEODION. 

^ The plain Collodion having been made according to the 

clirectiona given in the last Section, it remains only to pre- 
pare the iodizing solution. For this purpose take of 
Iodide of Ammonium . . . . I3 drachm. 

Iodide of Cadmium . .... IJ drachm. 

Bromide of Ammonium . . . 4i) grains. g 

Alcohol '805 to ’816 . . . . 10 fluid ounces. 

Bead the Vocabulary for the mode of testing tlie purity 
of tliose corapoiiiuis. The Iodide of Ammonium especially, 
is liable to vary in quality. 

f ' Eeduce the salts to powder, and shake them in a bottle 
1 with the Alcohol : no heat will be required. 

! This iodizer becomes yellow on keeping, from liberation 

of lodiriej, but not to au extent calculated to do injury. 

It must not bo exposed to the light, and should be kepjt in 
a cool place/ 

Tile plain Collodion ought to bo kept in the dark, or the 
I Etlier will rapidly bo ozonized by the Pyroxyline (p. 104). 

A cool collar or eupboai’d will answer the purpose. 
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The proportions for mixing are three parhs of Collodion 
to one of iodizer ; that is to say, six fluid drachms of the 
former, to two fluid drachms of the latter. 

The film produood by the Collodion, on dipping in the 
Bath, ought to he tolerably dense and creamy, and if it be 
opaline or pale-blue, the plain Collodicm is too thin. ,L]i 
that ease add more Pyroxyliue, wliieh in moat cases will 
he suflicient to increase the opacity to tlio desired extent. 
Bear in mind however that iho presen 00 of Bromide alway.s 
tends to make the film appear rather less opaque, and there- 
fore it will be better to try a picture before couderoniug the 
Collodion. 

The newly iodized Collodion is exquisitely sensitive, hut 
sometimes fails in giving a vigorous picture with clear 
shadows. In that case dissolve five grains of Iodine in an 
ounce of Spirits of Wine, and add a few (hops until the 
fluid assumes a golden-yellow oolour. 

The Collodion may he expected to produoo good Posi- 
tives for six weeks or two months aft(3i’ iodizing, in cool 
weather. The exposure is longer than at first, but the 
pictures aj-o more free from blemish. Positive Collodion, 
containing Bromide, and developed with Sul])hate of Iron, 
always suffers less from keeping than Negative Collodion : 
and hence it may safely, ho put away iu stock, ready 
iodized. 

A mixture of the best Ether with absolute Alcohol, 
6 drachms of the former to 3 drnehms of the latter, is 
proper for diluting this Collodion, as it becomes thick at 
the bottom of the bottle. 

In order to convert old brown residues of Negative Col- 
lodion into Collodion for Po.sitives, proceed as follows : — 
Weigh out a grain of Bromide of Ammonunn for each 
ounce of Collodion, rub it up in a mortar with the smallest 
possible quantity of spirit until diasolvod, and add it. A 
turbidity and precipitation of Bromide of Potassium will 
take place (unless the Collodion contain an unusually large 
quantity of water), but in twenty-four hours the liquid 
will clear itself, and may he poured off for use, Au addi- 
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I ([uantitj' of will also be requii-ed, if the old 

II (Jollodioii gives a blue film, as is frequently (he ease : 
strain of Iodide of Cadmium may be added to each 


He-evystalliaied Nitrate of Silver . . 30 grains. 

Nitrie A-cid . ... . . . . . . -J- minim. 

Alcohol . . ..... . . . 15 minims. 

Distilled Water . . ... . . 1 iluid ounce. 

In the Vocabulary, Part III., directions are given for the 
purification of Nitrate of Silver for the Path ; also for the 
testing of distilled water, and the best substitutes when it 
cannot be obtained. 

The Bath must be saturated with Iodide of Silver, and 
Nitric Acid neutralized if it be present. Weigh out the 
total quantity of ciystals of Nitrate required for the 
Bath, and dissolve in about twice their w'cight of water. 
Then talce a quart, or of a grain of Iodide of Potassium to 
each 100 grains of Nitrate, dissolve in half a drachm of 
water, and add to the strong solution ; a yellow deposit 
of Iodide of Silver first forms, but ou stirring is com- 
pletely redissolved. When the liquid is clear, test for free 
Nitric Acid by droxiping a piece of blue litmus-paper into 
the strong solution. If at the exxiiration of two minutes 
the paper appears reddened, Nitric Acid is present, to neu- 
tralize which, add a few droiis of solution of Carbonate 
of Soda (ten grains to the ounce of water), until a distinct 
white turbidity, remaining after agitation, is produced. 
Then dilute down the concentrated solution with the re- 
maining portion of the water, stirring all the time, and 
filler out the milky deposit. If the liquid does not at first 
run clear, it will jirobably do so on passing it again through 
the same filter. 

Lastly, add the Nitric Acid fo tlie char filtered liquid, 
and al.so the Alcohol.i 

It may ajqiear unnece.ssary to commence by neutrali- 
zing Nitric Acid in a Bath, when the formula directs that 
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the same aeicl should afterwards be added : but inasmncli 
as the amount of free acid in com7)iercial Nitrate of Silver 
varies considerably^ a normal solution could not otherwise 
he obtained. Some employ, ylmmuniw. for neutralizing the 
Nitric Acid, but Nitrate of Ammonia is then formed- in 
the Batli; and this suhstanco hciiig a solvent of of 

Silver, excess of Ammonia ren tiers the .Uatlivory alkidiiut, 
even after filtering. ■ 

Bear ill mind that all the common metals decompose 
Nitrate of Silver, and consequently, that the Bath miust 
be kept in glass or porcelain, out of contact with iron, 
brass, etc. 

The object of the Aloolwl in the formula is to make the 
film amalgamate with the Bath more readily, and thus to 
hasten the process of sensitizing. 

As the hulk of the Bath becomes lessoned by use, fill 
up with a solution containing 36 grains of plain Nitrate of 
Silver to the ounce, without any Iodide or Alcohol ; this 
will he found sullicieut to maintain the strength nearly at 
the original point. , • 

■When the Bath hecomes very old and saturated with 
Ether, it may yield Positives which are streaked aud 
slightly foggy ; if so, it will be advisable to precipitate it 
with a Chloride and prepare a new one. 

THE DEVEtoriNG ririDs. 

Two formulas are recommended : the first lioing the most 
simple in its preparation, and easy to manipulate with ; 
the second producing a more metallic picture neaidy re- 
sembling a Daguerreotype. 

FOllMTOA Ho. 1. 

Pure Sulphate of Iron . . . 13 grains, 

Glaeial Acetic Acid . . . . -Afltiid drachm. 

W . .. . . . '. . . 1 ounoo. 

Consult the Vocabulary for purity of Chemicals, ami he.st 
substitutes for distilled water. No filtering needed, as a 
rule. 
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An iuldition of Nitric Acid, lialf a minim to the ounce, 
rna]£(!.s the imajro whiter and more metallic ; but if too mucli 
be used, the development proceeds iiTegularly, and spau- 
glea .of Silver are formed. . \ . 

Tlwv Acetic Aoitl renders the deTeloxunont uniform, by 
etiuaing the .solution of llrotosuliihato to eombine more 
readily with the film ; it ha,s also au effect in whitening 
the image and increasing its brightness. . . 

This solution of Siilj iha te of Iron becomes red on keeping, 
from a gradual formation of ymrsalt. 'When it is tooiveak, 
add more of the Protosnlphato, bnt the experience of the 
Writer is in favour of working with the newly -mixed lb 
quid, since Acetate of Iron and Acetic Ether axipear to be 
formed by decomposition. 

Some operators add pure Nitrate of Potash to this deve- 
loping Bolufion, to fonn a small portion of Protonitrate of 
Iron. It is said to improve the colour slightly. The xu'O- 
portions are 10 grains of Nitrate of Potash to about 14i or 
16 grains of Protosulphate of Iron. 


This is a mixture of Sulphate and Nitrate of Iron, em- 
ployed with much success by Mr. Keith of Liverpool, and 
other operators. Take of 

Sulphate of Iron 1^ ounce. 

Nitrate of .Baryta ...... 1 ounce. 

Alcohol 1 ounce. 

Pure Nitric Acid <t0 minima. 

W^ater . 1C ounces. 

Eeduce the N itrate of Baryta to fine powder, in a mortar, 
and dissolve it in tlio water by the aid of heat. This may bo 
done in a porcelain capsule standing on a tripod, with a 
spirit-lamp below, or the water may be boiled in a kettle 
and xioured upon the pulverized salt with constant stirring. 
Next, reduce the Sulphate of Iron also to iiowder, and when 
the whole of the Nitrate of Baryta has dissolved, stir the 
Svdphato into the warm liquid, and continue to stir for 
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throe minutesi to ensure a perfect de(3omposition. A dense 
white deposit , of Sulphate of Baryta forms, reudw.’iiifr the 
whole millcy, but on leaving the capsule for ten minutes, 
the heavy powder settles to the bottom, leaving a clear 
liquid of an apple-green colour, with occasionally a little 
reddening at the edges, from oxidation and conversioji into 
Pernitratc of Iron. Throw the whole on a paper iilter, 
and if the liquid at first runs muddy, ]iass it througlr the 
Bame filter a second time. 'Drain away as much as pos- 
sihle, and w^hen it has become quite eold, drop in first the 
Nitric Aeijd, and then the Alcohol. 

The above operation is very simple, but the’ amateur 
must he guarded against two or lliree causes of failure. 
The Nitric Acid will sometimes oxidize the Iron, and make 
it red, and it may also act upon the Alcohol, Do not 
tlierefore mix the Nitric Acid with the Alcohol, but add 
them BepaTa.tely, and drop the required quantity of Nitric 
Aoid first into a few drachms of water, to dilute it down 
and prevent any chance of oxidationi . Lastly, fill up with 
distilled water to tlie proper bulk. 

The solution so formed will eoutaiu in cncli ounce almd 
30 grains of Nitrate of Iron, and 10 grains of Sulphate of 
Iron ; but the Nitrate is so feeble a developer, that f> or 10 
grains additional of tlio Sulphate may be needed to prevent 
the formation of spangles on the shadows, when the weather 
is cold or the Bath very acid. ' 

This developer will keep for two months in eold weather, 
and probably longer, if the bottles are filled to the nock ; 
hence a stock can be prepared beforehand. It becomes 
weakened by a partial decomposition, but produces sulll- 
ciently white pictures, if a little Sulphate bo added. Acetic 
Aoid is purposely omitted from this formula. 

THE FIXINO SOLUTION. 

Oyanidc of Potassium 10 griiins. 

Nitrate of Silver 1 grain. 

.Common 'Water . . ... . , 1 oimee. 

The percentage of Carhonalo of Potash in commercial 
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Cyanide of Potassium is so vaviable that no exact directions 
ciiri bo given for tbn formula. It is best, however, to use it 
rather dilute— of such a strength that tlie plate is cleared 
gradually in from half a minute to a minute. The use of 
the Nitrate of Silver is explained at page 160. 

Solution of Cyanide of Potassium docomposos slowly on 
Icoeinng, but it will usually retain its solv(?nt power for se- 
veral weeks. In order to escape iuconvenienee from the 
pungent odour evolved by this salt, many employ a ver- 
tical Batli to hold the solution ; but in that ease the plates 
must be caroMly washed before fixing, as the Iron salts 
decompose the Cyanide and produce a blue deposit, 

VAUNISHES. 

Two kinds of varnish are usually employed for glass 
Positives, the clear varnish for protecting the film, and 
the black vai'nisb for backing up. 

The objection to the use of black japan is its liability to 
crack, in consequunoo of which the film splits away from 
the glass after keeping the picture a few months. To pre- 
vent this cracking and to impart elasticity, it is advised to 
add a portion of Caoutohoue to the solvent. Take of 

Caoutohoucj . drachm. 

Asphaltum . bounces. 

Mineral Naphtha 10 ounoes. 

Dissolve the Gaoutchouo first, and the Asphaltum sub- 
sequently j apply heat if necessary. 

For the clear Atarnisli, take 

Soft Copal do grains. 

Benzole - , 1 fluid ounce. 

The solution fillers easily through paper, and forma a 
colourless Varnish which is brilliant imd dries without 
heat. 

The Writer cannot speak from experience of the merits 
of the above receipts. The composition of the best oom- 
mercial Varnishes is secret. 
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SECTION III. 

Fm'tmlai for Negative Solutwns, 

THE lOBIZJSI) coMomow. 

The plain Collodion having been made noeoi-ding to di- 
rections given in the first Section (p, 265), it reniiuus ojdy 
to prepare the ioclizer. 

POKMULA Ni). 1. (Potasaiiini lodiKOV.) 

Iodide of Potassium . . . . . . 136 grains. 

Alcohol of -816 ....... .10 ounces. 

FOKMULA ISTo. 2. (Codmiitm lodizer.) , 

Iodide of Cadmium . . ... . 170 gi’iiins. 

Alcohol of ’Slfi ..10 ounces. 

Dissolve in the cold and filter ; no pulverizing required. 

PGEMniA No. 8. (Bi’omo-lDtlizor.) t . 

Bromide of Ammonium . .... dO grains. 

Iodide of Ammonium . . . . . 90 grains. 

Iodide of Cadmium .... . . 90 grains. 

Alcohol of 'SIG . . . . ... 10 ounces. 

Pulverize and dissolve without heat: filter. 

Consult the Tocahulary on the purity of the Iodides, 
and the varying strength of commercial Alcohol. The 
proportion in which these iodizing solutions are to be 
added to the plain Collodion is the same for all, viz. two 
fluid drachms of iodizer to si.v fiukl drachms of plain Col- 
lodion. No. 1 may he mixed with No. 2 in equal hulks 
when gi’oater stability is desired. No. 3 may also be mkod 
in any proportion with No. 2: not however with No. 1 in 
quantity greater than oue-third or one-fourth of tire hromo- 
iodizer, otherwise crystals of Bromide of Potas-siuin will 
be thrown down on iodizing the Collodion. By substitu- 
ting pure Iodide of Sodium (p. 125) for Iodide of Potasauirn 
in Nq. 1, a larger quantity of Bromide might ho iutroducca I 
without causing precipitation. 

Semarks on Formula 1. — This iodizer is the one u'hich 
the majority prefer : many however mix it witli Formula 
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jN'o. 3, IiiiK^iind-lialP. IR^^liice the Iodide of I?of.iia«ium. to 
mi impalpahld powder, and shake in a.bottlo. I’erfoct solu- 
tion will acareely he obtained unless the Aleohol be p)ro- 
vioualy warmed to about 140" Fahrenheit, or Iho bottle 
dipped in hot water. The latter plan is siniplo, but tlioro 
is a chance of cracking the glass. 

The quantity of Io<lido of Potassium given is Ihe maxi- 
inum whioli the Collodion will carry without producing 
marks like watered silk at the lower edge of the Jfibu, 

The film produced in the Batli ought to bo tolerably 
dense, and if it comes out very pale and blue, the plain 
Collodion may be too thin, and if so, must bo thiokenod 
by addition of Pyroxyline. Supposing the plain Collodion 
to be sufficiently thickj and the film too opaline, add to 
each ounce a single grain of Ipdidc of Cadmium. 

This iodizer usually remains colourless if kept in a dark 
place, but on exposure to light a trace of Iodine is liherabed, 
tinging it yellow. Rc-absorptlon of the Iodine will occa- 
sionally take place on again removing the iodizer from the 
light. ■ 

The plain Collodion must also bo kept in the dark, or 
the Ether will bo rapidly ozonized by the Pyroxyline (p, 
104). A cool collar or cupboard will answer the purjioso. 

On adding the iodizer to the plain Collodion, no inmio- 
diato change of colour ought to result, except in v(n'y hot 
weather, or in the case of plain Collodion which ha.s been 
long kept. By the following day, a ximio-i/c/.loin tiid; may 
be o.xpected j in a fortnight, a full yidlow' ; and in a month, 
a brown lint. Tlieso changes, however, will vary with the 
purity of the Etlicr, and with the temperature. 

TUB NiniATH BATH. 

This solution is the same as tliat given for Positivew at 
page 271), Aretia And however being used in acidifying 
instead of Nilric Acid. Very good Positives can be taken 
in the Bath prepared for JMogatives, if the Collodion con- 
tains Bromide, and has a yellow colour from free Iodine. 
.Take of — ■ . , . 
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Ino. 2, lialf-aiid-IialP. Ecdueo the Iodide of Potassium to 
cm im])al2)ahle powder, and shake in a bottle. Perfect solu- 
tion iriil scareel}?- be obtained unless the Alcohol be pre- 
viously warmed to about 140*=^ Fahrenheit, or the bottle 
dipped in hot w'ater. The latter plan is simple, but there 
^ ;;is^a.:,chanee' of ^cracking the: 

The quantity of Iodide of Potassium given is the maxi- 
mum wiiieh the Collodion will carry without producing 
marks like watered silk at the lower edge of the film. 

The film produced in the Bath ought to be tolerably 
dense, and if it conies out very pale and blue, the plain 
Collodion may be too thin, and if so, must be thickened 
by addition of Pyroxyline. Supposing the plain Collodion 
to be sulliciently thick, and the film too opaline, add to 
each oiiiice a single grain of Iodide of Cadmium. 

This iodizer usually remains colourless if kept in a dark 
place, but on exposure to light a trace of Iodine is liberated, 
tinging it yellow. Pe-absorption of the Iodine will occa- 
sionally take place on again removing the iodizer from the 
light. 

The plain Collodion must also be kept in the dark, or 
the Ether will be rapidly ozonized by the Pyroxyline (p. 
104). A cool cellar or cupboard will answer the purpose. 

On adding the iodizer to the plain Collodion, no imme- 
diate change of colour ought to result, except in very hot 
w^eather, or in the case of plain Collodion which has been 
loiig kept. By the following day, a straw-^jelloio tint may 
be expected ; in a fortnight, a full yellow ; and in a month, 
a brown tint. These changes, however, will vary with the 
purity of the Ether, and with the temperatui*e. 

, . THE :, ]SriTEATE ' BATH. ■; 

This solution is the same as that given for Positives at 
page 270, Acetic Add however being used in acidifying 
instead of Nitric Acid. Very good Positives can be taken 
in the Biith prepared for Negatives, if the Collodion con- 
tains Bromide, and has a yellow colour from free Iodine. 
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Eeerystaliized ITitrate of SiJyer . 30 grains. 

Glacial Acetic Acid } minim. 

:A1cc)1iq1 

13istiiled.'l^ater.. v* 1 itiid onnce. 


■ lE^ tlie’''Yocabularj, -..Fart III.v/,directrions, \are ' given 'for 
tlie purification of Mtrate of Silrer ; also for tlie testing 
of distilled; water, and tke ' best ,, substitutes ' wlien ' it .cannot, 
be obtained. 

When bromo-iodized Negative Collodion is used, in pr-.'-. 
ference to the simply iodized Collodion, the sensiLiyeness 
and intensity will both be increased by using forty giuins 
of Nitrate of Silver instead of thirty grains, the proi)ortions 
of the other constituents remaining the same. 

The Bath must be saturated with Iodide of Silver, and 
Nitric Acid neutralized if/it.be present. Weigh out tlie 
total quantity of crystals of Nitrate required for the Bath, 
and dissolve in about twice their weight of water. Then 
take a quarter , of a grain of Iodide of Potassium to each 
100 grains of Nitrate, dissolve in half a drachm of water, 
and add to the strong solution ; a yellow deposit of Iodide 
of Silver first forms, but on stirring is completely redis- 
solved. When the liquid is clear, test for free Nitric Acid 
by dropping a piece of blue litmus-paper into the strong 
solution. If at the expiration of two minutes the paptT 
appears reddened, Nitric xicid is present, to neutralize 
which add a few drops of solution of Carbonate of Soda, 
(10 grains, more or less, to the ounce of water) until a dis- 
tinct turbidity, remaining after agitation, is produced. 
TJien dilute down the concentrated solution with the re- 
maining portion of the watoi', stirring all the time, and 
filter out the milky deposit. If the liquid does not at first 
run clear, it will probably do so on passing it again tliroiigh 
the same filter. 

Lastly, add the Acetic Acid and the Alcohol to the clear 
filtered liquid. The object of the Alcohol is to accelerate 
the process of sensitizing, by making the film take the Batli 
more quickly. 

Some employ Ammonia for neutralizing the Nitric Acid 
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eontained iii tlie crystals, but by so doing Nitrate of Am- 
monia is formed, and the Bath in consequence dissolves the 
excess of Oxide of Silver, and remains very alkaline after 

Bear in mind that all the Common metals , decompose IN’i- 
trate of Silver, and consequently that the Bath must be kept 
in glass or porcelain, out of contact with iron, brass, etc. 

The Writer finds that the Bath does not become weak- 
ened by use to the extent that would be anticipated. Very 
rarely does the cover of the trough lit tight enough to 
prevent all evaporation, and consequently it is suilcient in 
most eases to fill up as it becomes exhausted, with a fresh 
portion of tlie same ; or with a thirty-five grain solution of 
ISitrate of Silver. To be continiiaily adding crystals of 
iNltrate is an error, and is, likely to favour staining and ex- 
cessive density of image. 

J^Tegative Baths are generally laid aside from having 
acquired the property of giving streaky films. This results 
from the accumulation of Ether and other organic matters 
as the Batli becomes very old, and it is then better to begin 
afresh and prepare a new one. 

The Writer, as will be seen from Part I. (p. 133), disap- 
proves of dropping Ammonia into old Baths to rein eye 
ISTtrie Acid, or of shaking them up with chalk for the same 
purposes ; being convinced that fewer failures would occur 
if the plan were generally followed of using pure Gollodion, 
and never interfering with the Bath. 

THE BEVELOPINa SOLUTIONS, 


FOKMULA No. 1. 


Pyrogallic Acid 

1 grain. 

Glacial Acetic Acid 

. 20 minims. 

Distilled Water 

1 ounce. 

FORMULA No. 2. 


Pyrogallic Acid . ' . , . . . 

. grain. 

Citric Acid 

. 1 grain. 

Alcohol 

. 20 minims. 

Water, ^ '■ ■ .v . , 

. 1 ounce. 
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ater ;■ : ,: ' ,, v.*v 

Bemm'lm on Formula 1. — This is the fornri comiiKmly 
employed, and M'ill seldom require any modifieaiion ; iu 
cold and damp weather, however, if the Kegaiivo ^lirmld 
develope slowly and be wanting in bloom and depth, rediiee 
the Acetic Acid to ten minims and increase the Pyrogallic 
Acid to 1| grain. No filtering of this solution will be re- 
quired as a rule. 

Eead the articles “Water,’’ “Acetic Acid,” and “ Pyro- 
gallic Acid,” in the Vocabulary. 

Sometimes an addition of twenty minims of Alcohol to 
the ounce of developer will be an improvement, when, from 
age of the Bath and accumulation of Ether the solution 
flows over the film in an oily manner. It is better, how- 
ever, to dispense with the Alcohol if possible. 

If the solution of Pyrogallic Acid be Icept for a few days, 
it becomes yellow. In this state it will still develope tJxe 
picture, but is apt to produce a feeble Negative, and to dis- 
colour rapidly on touching tlie film. 

Remarks on Formula 2. — Useful in very Iiot weatiier 
fOT objects well lighted (p. 163), or in the case of Collodion 
which salaries the sky and gives a red picture. The Pyro- 
gallic Acid and Cilrie Acid may be weighed out and car- 
ried in packets ready mixed for a journey, but tlu‘ solution 
loses a great part of its reducing xiower after keeping tor a 
few days. No, filtering needed as a ride. 

Femarlcs on Formula 3. — In mild weather the pro- 
Xiortion of the Iron salt may be reduced to ten grains. Tlie 
large qimntity of the Acetic Acid renders the employment 
of Alcohol unnecessary. Six grains of crystallized Acetate 
of Soda are added by some operators, to increase the in- 
tensity, No filtering needed. 

; SOLtTTIQW. 

Tahe of Hyposulphite of Soda ... 4 ounces. 
Common Water ..... 4 ounces. 



yiioxoGBiPHic OHiHicABs, '3S9, 

Dissolve tlie crystals in tlie Water with or witliout tlie 
alcloflieat. ' Ho pnlTerizing or filteriiag .wiir'be: required. 
Use the liquid over atad over again imtil it. 'becomes; ex- 
liaiisted, when it may be thrown away. Traces of the Py- 
rogaillc Acid from the Negatives soon. discolour the fikiiig 
soliitioii,^ but this is immaterial. . 

If a Jug be employed to hold this liquid, it must be made 
of goocl ware, or the Hyposulphite will pass .through and 
form ail efflorescence on the exterior.’ As a rule, no vessel 
in which solution of_ Hyposulphite has been long hepi 
ought to be employed for any other puipiose. 

VXBNISH. “ 

It is of the greatest importance to use a Tarnish which 
will not crack, and one of considerable body-i so as to pro*’ 
tect the negative in the printing process. The Wxiter 
selects the following as the best Tarnish of which the for- 
mula has been given to the public * , , ' ' 


Alcohol of *815 . . ,40' ounces. 

Wliite Stick Lae . ^ , . . ■ ; ' S 'Ounces. 
Picked Saiidrac . draohins. 


Place in a flask, and raise the temperature- by plunging 
the flask into hot water, and in a few minutes' the '.sblutifu 
'Will be effected, with the exception .'of a 'few Hghi'filaments 
of insoluble la,c. Piltor through /bibulous paper; and the 
liglit-yellowisli liquid will be fit for use. 

Warm the Negative fjentkj (to ld0\or IfiO'"! before a fi.re, 
and pour the Tarnish on and off, like Collodion.' -If ‘the 
glass be made too hot, it will be difficult to ajxply the Tar- 
nish, and it will also dry very rapidly, producing veins. 
,Kcrer attempt to- give a second 'coating,', as the Negative 
would then inevitably be' spoiled. ; . . 

TJiese particulars are given on the authority ‘of Monek- 
hoven. ’ v-:,,, " ■ '"A '■ 



CHAPTER IL 


The contents of this Cliapter may be airanged in seven 
distinct Sections. 

. Section I. — Ordinary Manipulations of tlie Collodion 
Process. 

' Section II. — Positive and Kegative Portraiture. 

Section III. — Landscape Piiotograpby. 

Section IV.*— Copying Works of Art,’ etc. 

Section V.— Stereoscope and Instantaneous Pietm^es. 
Section YI. — Micro^Pbotograpby. 

Sj:cTioN YII. — Piiotograpliy in hot climates. 

Manijpulatims of the Collodion Process, 

These include the"^ cleaning of the plates, coating them, 
with Collodion, exposing in the Camera, developing, fixing, 
and varnishing. 

onEiNiN&';:TpE:::oMss V;;:;,' 

Care should be taken in selecting glass for Photograpliy. 
The ordinary window-glass is inferior, having scratches 
upon the surface, which often cause an irregular action of 
the developing fluid ; and the squares are seldom, flat, so 
that they are apt to be broken in compression during the 
printing process. 
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The patent plate answers better than any other descrip- 
tion of glass, especially for large sizes ; but if it cannot be 
procured, the ''flatted crown glass ” may, be substituted. 

Before washing the' glasses, each square should he rough- 
ened on thc3 edges and at the comers by means pi a file or 
a sheet of emery-paper; or more simply, by ‘4?, the 
edges of two plates across each other. If tliir precaution 
is omitted, the fingers are liable to injury, and. particles of 
flue are cut from the cloths used in wiping, '^hen the 
Collodion is at all of a eontraotile nature, ike surf aee of 
large plates should be roughened as well "as the ed-ges^ 'to 
prevent the film from drawing itself away, and allowing 
the fixing solution to pass beneath. Place the glass upon a 
cloth at the end of a table, and rub it sharply with a piece 
of soft stone, sold for whetting scythes ^ A groove will soon 
bo formed in the stone, and both the edge and the surface 
of tlie glass will be roughened at the same time, the latter 
to the extent of inch all round. 

In cleaning glasses, it is not sufficient, as a rule, to wash 
'them simply with water. This may be proved by. putting 
the glass under a tap, and observing how^ the fluid runs off 
from the surface without wetting it, showing the, presence 
of grease, or other organic imptuity. ■ . A'Cream'-of Tripoli 
pow'der and Spirits of Wine, .with, a little Ammonia added, 
is commonly employed. A tuft of cotton is to. be dipped in 
this mixture,, and the glasses well rubbed with' it for a few“ 
minutes. They are then rinsed in , plain water and wiped 
with a dry cloth. Do not rear. thOm up OU' end to dry 
spontaneously, because the evaporation would leave ,a 'film 
upon the surfa<io, and dust might rise by capillary attraction 
from the table on which they w’ere standing. 

-'■/rhe cloths used for cleaning glasses should' be hept ex- 
pressly for that purpose ; they are best made of a mate- 
rial sold as fine " diaper,” and very free, from flocculi and 
loosely-adhering fibres. Tliey are not to be washed hi 
soap and waier, but alwmys in pure water' or in. water con- 
taining a little Carbonate of Soda./ JN’everday these do this 
upon the operating table, but place them when not in use 



across tlieback' of acliair, or in a bag kept for tlie purpose. 
If tbe Jiands are warm, wear a pair of gloves, that the 
cloths may be kept clean. 

After- wiping the glass carefully, complete the process 
by polishing with an old silk handkerchief, a-^'oidijig con- 
tact with the skin of the hand. Some object to silk, as 
tending to render the glass electrical, and so to attract 
particles of dust, but in practice no inconvenience will be 
experienced from this source. Leatliers may bo used in- 
stead of silk for the final polishing; they must be first 
beaten, then washed in pure water, dried in the sun, and 
well puDed out, until they are soft and yielding. 

Before deciding that the glass is clean, hold it in an an- 
gular position and breathe upon it. The importance of at- 
tending to this simple rule will be a.t once seen by referring 
to the remarks made at page 50. Stow the cleaned plates 
away in grooved boxes ; the plan of packing them between 
sheets of paper, as is sometimes done, is not to be com- 
mended, since the letters and marks upon the paper are 
gradually imj^ressed upon the glass. 

Other modes of cleaning glasses have been recommended, 
of which, perhaps, the use of residues of Collodion is the 
most simple. Add a ^uid drachm of Water to the ounce 
of Collodion, until the Pyroxyline begins to form a white 
deposit, not redissolyed on agitation ; this will prevent the 
Collodion from evaporating too quickly. Then qmiir a 
little upon the glass, and rub with a tuft of wool or a piece 
of cambric. Clean ofi* wnth a second piece, and finisli with 
cloth and leathers, as before : no water will be required. 
The simplicity of this plan is its recomraendation, and it 
answers remarkably well. The Ether in the Oollodion re- 
moves the grease, although Alcohol, sometimes advised in 
preference, does not always do so. 

Caustic Potash, sold by the druggists under the name of 

Liquor Potassae/* is very eiScacious in cleaning glasses; 
or. in place of it, a warm solution of “ washing Soda ” (Car- 
bonate of Soda), Liquor Potassss, being a caustic and 



therefore be diluted with about four parts of water, and 
applied to the glass by means of a cylindrical roll of fiaii- 
uel. After wetting both sides thoroughly, allow the glass 
to stand for a time until several have been treated in the 
same w'ay ; then wash with water and rub dry in a cloth. 
Observe in adding either Potash, Carbonate of Soda, or 
Ammonia to common hard Water, that a deposit of Carbo- 
nate of Lime may be. formed. In that case if the glasses 
are left in the liquid, they will soon be covered with lit lie 
ciystals, w’hich adhere tightly. Cyanide of Potassium, 
which some employ as a cleansing agent, wall also pre- 
cipitate Lime salts from hard ’vrater, since it is almost in- 
variably contaminated with Carbonate of Potash. 

'New glass plates are frequently dotted on the surface 
w’ith little gritty particles, which consist, as above, of Car- 
bonate of Lime. They are not removed by Potash or any 
alkali, but dissolve readily in a diluted acid, such as Oil 
of Yitriol with about four parts of Water added, or dilute 
Nitric Acid. 

The objection to the use of Nitric Acid is, that if al- 
io w^ed to come in contact with the dress, it produces stains 
which cannot be removed unless intpiediately treated with. 
an alkali. A drop of Ammonia should be applied to the 
spot before it becomes yellow and faded. 

After a glass has once been coated, with Collodion, it is 
not necessary in cleaning it a second time to use anything 
but pure water: but unless the cloths are scrupulously 
clean, it will be a safe pi‘ecaution to finish off with old Col- 
lodion, since soiled cloths applied to a wet glass usually 
impart some impurity. The habit of washing ofi' failures 
at the time should liowmver by all means be acquired, as it 
will save a great deal of trouble and annoyance from dirty 

When glasses have been repeatedly used in Photography, 
they often become at length so dull and stained, that it is 
better to I'eject them. 

In the Positive glass process the. Iron Salts used in 
developing sometimes leave red stains which alkalies will 
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quart of water, and leave tJae plates in tlie liquid twelve 
,. Jioiirs. Oxides of Iron are also soluble in dilute Muriatic 
or Sulphuric Acid. 

General r&marlcs. — Amateurs often waste time in iieecl- 
lessly rubbing and breathing upon glasses, tlie only result 
of which is to render them warm and electric, so that the 
Collodion will not adhere. Particles of saliva are also pro- 
jected upon the glass, and being imperfeelly removed by 
the leather, produce transparent mai’hings, like tlie barb 
of a feather. The condition of the cloths is cominoiily too 
much neglected ; they are throvii down, and continually 
handled with warm hands. Hence no sooner is one mark 
rubbed off than another makes its appearance. Cleaning 
should be done with a quicl< and light movement, such as the 
cabinet-maker uses in polishing ; and in the case of plates 
of a large size a sciw press should be used to give a £rm 
purchase. If possible, leave the glass for a short time 
after cleaning it, and before pouring the Collodion. 

COATIKGI the PLATE WITH THE COLLODION. 

Jlotv to prej)are the dark roou ?, — The two operations 
to he performed in the yellow room, arc the sensitizing 
and the development of the plates. The fixing however 
n.my he done in open daylight, and perhaps it is better so ; 
since there is a great chance of confusion, when many 
bottles and solutions are crowded together. 

In some convenient part of the room place a table, with 
the Hitrate Bath on one side and a tray for developing on 
the other; a candle shielded by yellow calico standing in, 
the centre. These two solutions — the Bath and the deve- 
loper — ought never to be placed side by side, otherwise 
the blotting-paper which is used would become saturated 
with tfie WTOng liquid and spoil the pictures. Have at 
han^i a supply of w'ater and two or three cloths ; one 
|^^g^|^j^gers:-;afterhons|tmhg,;'^ahd;'i^^^ 
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ting wliite light, and therefore the' Writer advises that in, 
the first trials tlie room should he made so dark that the 
hand cannot be seen before the face, and afterwards illu- 
minated by means of a lamx) candle screened with yel- 
low glass. The following description of a Photograx>hic 
Lantern is extracted from Professor Delamotte’s^ pamphlet 



on the ' Oxymcl Preservative Process Take three mill- 
boards, about twelve inches high by nine inches wide, and 
cut out a large j)iece, say eight inches by five inches, from 
the centre of each. Lay all three boards close together, 
side by side, and having dabbed on paste or glue, cover 
them entirely with two thicknesses of yellow calico. Or- 
nament them in any way you please on the other side. 
When set up so as to form a triangle, with the calico side 
inwards, a candle may be placed in the centre, and when 
not in use, the lantern will fold up and make a good port- 
folio for x)aper, etc.” 

Before cjommeneing work, ascertain that the light is 
sufiicient to enable you to see easily, otherwise it will be 
diificult to apply tlie developer evenly to the' film. ' , 

Coating the Plate . — The Collodion may, as a rule, be 
iodised some hours before use, in order to allow time for 
a little change of colour, but sometimes it is convenient to 



successfully, altlioiigli extra eleaniiuess will be required in 

graduated CoHodion-pouriug -glasses sold iii tbe shops are 
usually made tall and narrow ; but the Writer uses a wide- 
mouthed stoppered bottle, and makes a scratch on it; with 
a three-cornered file at a point corresponding to the mea- 
sure for the iodizing liquid, viz. one quarter of the entire 
bulk. 

Before coating the plate with Collodion, see that the 
iiuid is perfectly clear and transparent, and that ail ]:)ar- 
ticles have settled to the bottom ; also that the neck of the 
bottle is free from hard and dry crusts, wiiich, if aUow'ed 
to remain, would partially dissolve and produce stria; upon 
the film. Befoi’e taking the first picture, pour out a few 
drops of Collodion on the fioor ; this will remove stray par- 
ticles; and clear the way for the remainder, 

A useful piece of apparatus for decanting Collodion con- 
taining undissolved Pyroxyline is represented in the fol- 
lowing woodcut. 



The Collodion, having been iodized some liours previ- 
ously, is aliow’-ed to settle down in this bottle; then by 
:/ 'gently blowing at the point of the shorter tube, the small 
: 'glass siphom^ and the fiuid drawn off more eiosely 

", ;|h^'cWd .be. done 'by simply pouring from one bottle to 
apparatus for the same purpose, but con- 
, ^ to fft 'any bottle^ may bo made by passing the 
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two tubes tlirougli 'u larger corh than that above shown, 
and then xjressiiig do\‘vii the lower surface of this cork upon 

When the Colioclion is properly cleared from sediment, 

with a broad eamers-hair brush, in order to remove any 
particles of dust which may have subsequently collectccL 
If it bo a plate of moderate size, it may be held by the 
corners in a horizontal position, between, the forefinger 
and the thumb of the left hand. The Collodion is to be 
poured on steadily until a circular pool is formed, extend- 
ing nearly to the edges of the glass. 



By a slight inclination of the plate the duid is made to 
flow towards the corner marked 1, in the above diagram, 
until it nearly touches the thumb by which the glass is 
held : from corner 1 it is passed to corner 2, held by the 
forefinger; from 2 to 3, and lastly, the excess poured 
back into the bottle from the corner marked Ho. 4. It 
is next to be held over the bottle for a moment, until it 
■nearly ceases to drip, and then, by raising the thumb a 
little, the direction of the plate is changed, so as to give a 
rocking movement, which makes the diagonal lines coalesce 
and produces a smooth surface. The operation of coating 
a plate with Oo.llodion must not be done hurriedly, and 
nothing is required to ensure success but steadiness of 
hand and a sufficiency of the fluid poured in the first in- 
stance upon the plate. 

In coating larger plates, the fmnnatie holder, wffiich 
fixes itself by suction, -will be found the most simple and 
useful. 
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The presence of white light in the room does no injury 
imtil the' plate has been placed in the Bath, and therefore 
the door may remain open during the operation of coating, 
since it would be ditSeiilt to apply the iluici evcnU’- without 
plenty of light. Draughts from an open door must, how- 
ever, be avoided, as promoting too rapid evaporation. If 
the light of a candle is employed in coating, let the -wick 
burn long and smoky, to produce a yellow flame ; also be 
careful not to bring the glass too near, and especially not 
to hold it above the flame, or the vapour of the Ether will 


fall and the Avhole will be in a blaze (p. 274). 

The common error in coating glasses is to kee]) the eye 
too much upon the neck of the bottle, and not siiflieiently 
upon the glass. The pool of Collodion is itself the guide 
to the right position of the plate, and if it begins to flow 
away to one corner, that corner is the lowest, and must be 
raised a little. Apply the whole qxiantity of Collodion fii*st 
and incline the plate afterwards ; but never tilt and pour 
at the same time. Do not be economical as regards quantity, 
and if a little should flow away at the edges it will be of 
no consequence. 

Sendtizmg the Film . — Examine first the state of the 
Bath solution. This liquid is most conveniently kept in a 
glass trough mounted in a wooden box, with a loosely- 
htting cover. It is an advantage to leave the Bath always 
in the ti*ough, that it may settle down and clear itself after 
the day’s work is done ; but if the plan of keeping it in 
a separate bottle be adopted, remember to wash out the 
trough with water, and drain it before putting in tlie 
I^itrate solution ; otherwise there will be dust and scum 
upon the surface when it is again filled. Porcelain troughs 
are sometimes used, but they should be glazed with extra 
care, or the JSfitrate of Silver w ill percolate through to the 
exterior. 

Begin by bringing the Bath out to the light for a,n in- 
stant, and examining the surface. If there be any greasy 
, ,seu%, remove it carefully with blotting-paper. In using a 
new sample of Collodion, ascertain that it does not leave 



a floating film of Iodide upon the surface- of the Kitrate in 
di])ping, which often happens 'with over-iodisied Collodion, 

;defi^d©#:lh^;■setting^qn^ 

Lastly, arrange the Bath upon layers of clean blotting- 
paper for draining, and all will be ready for immersion. 

With regard to the time which ottgllt to dapse between 
coating and dipping, observe the following : — After expo- 
sing a layer of Collodion to the air foi’ a short time, the 
greater part of the Ether evaporates, and leaves the Py- 
roxyline in a sttite in which it is neither wet nor dry, but 
receives the impression of the finger without adhering to 
it. Tills is termed settmg, and when it takes place, the « 
time has come for submitting the plate to the action of 
the Bath, 

If the film be lowered into the Nitrate before it has set, 
the effect is the same as that produced by adding Water 
to Gonodion. The Pyrox3dine is precipitated in part, and 
consequently there are cracks at the lower edge of the 
plate : the film is also easily loosened, and is very liable to 
wrinkle at the bottom part. On the other hand, if it be 
allowed to become too diy, the Iodide of Silver does not 
form perfectly at the top of the plate, and the film, on 
being washed and brought out to the light, exhibits a pe- 
culiar iiidescent appearance, and is paler in some parts 
than in others : pictures taken on a film of this kind ai^c 
alu'ays weak, and lie very much upon the surface of the 
CoIiodioTi. 

No rule can be given as to the exact time which ought i 
to elapse before dipping : it varies with the temperature 
of the atmosphere, and with the proportions of Ether and 
of Pjroxyliiie ; thin Collodion containing but little Alco- 
hol requiring to be immersed more speedily. Twenty 
seconds in the common way, or ten seconds in hot weather, 
will be found an average time. The correct mode of pro- 
ceeding is to make a trial with the first plate coated, and 
not to dip it mi til you find by the touch that the lower 
corner has become firm and solid* 

When the plate is ready,, rest it upon the glass dipper, 



Collodion side uppermost, and lon^er it into the solution 
by a slow and steady movement ; if any pause be made, 
a lioidzontal line corresponding to the surface of the liquid 
will be formed. Then place the cover upon the vertical 
trough and darken the room, if this has not already been 
done. 

Whilst the plate remains in the Bath, the operator may 
occupy himself in wiping out the corners and lower edge 
of the slide with blotting-pa])er ; next, in oieasuring a 
sufficiency of the developing solution, and in focussing the 
object. Then dip the fingei's an instant in water, to cleanse 
^ them from any traces of Pyrogallic Acid, and return to 
the Bath. 

The light ought to fall upon the plate at a sharp angle 
whilst it is lifted from the Bath, that the operator may see 
the greasy lines upon the surface. An immersion of a 
minute to a minute and a half will usually be sufficient ; 
or two minutes in cold weather, and with Collodion con- 
taining but little Alcohol. Something will depend upon 
the number of times the plate is moved up and down, and 
many adopt the plan of leaving it in five minutes, and then 
taking it out without any movement. When the liquid 
flows off in a uniform sheet, the decomposition may be 
considered to be perfect. The principal impediment in 
this part of the x^i’Ocess lies in the difficulty with which 
Ether and Water mix together, which causes the Collo- 
dion surface on its first immersion to appear of/y and co- 
vered with streaks. By gentle motion the Ether is wnxshed 
away, and a smooth layer obtained. 

The normal Collodion of page 262 is subject to tlie de- 
fect of occasional straight black lines, taking Iho direction 
of the dip in the Bath. They are quite distinct from the 
wavy lines presently to be mentioned (wdrich are in thxi di- 
rection of the draining), and can only be obviated by giving 
the plate a to-and-fro movement for the first 30 seconds 
, after it enters the Bath. 

.When the Bath is in perfect order no harm will result 
from leaving the plate in it for a quarter of an hour or 



loi)ger, blit sonsctiines the film will eventually become co- 
vered with little j^rojecting crystals, each of which pro- 
duces a white spot; and in the, case of extreme heat of 
the weather, or of a bath contaminated with organic mat- 
ter, tho longer the film is left in, the greater the chance 
of fogging. The experience of most practical operators 
is not in favour of leaving plates in the Bath over two or 
three minutes. 

The plate is next removed from the dipper, and held 
vertically in the hand for a few seconds upon blotting- 
paper, to drain off as much as possible of the solution of 
titrate of Silver. It is then wiped on the back with fil- 
tering-paper, and placed in a clean and dry slide, after 
which it is ready for the Camera. 

Success will much depend upon the careful draining of 
the film, and hence the importance of having the develop- 
ing room thorougliiy darkened, in order to do this efficiently 
witlioiit fear of producing fogging. The older the Bath 
tho greater the care required in di’aining, because the ]ire- 
senee of the Ether gives a tendency to run into narrow 
lines and channels upon the surface of the film. Especially 
avoid altering iJw dlreciion of the f late after drainmg and 
previously to putting it into the slide. In the case of 
Stereoscopic glasses the direction of, the film is often so 
changed, and consequent!}^ there are lines on the low'er 
pneture, from the wave of the Nitrate altering its course. 
Transparent curtain markings at the bottom of the film, 
and a blurring of the image dowmw'ards, are also defects 
likety to follow imperfect draining. 

The Writer objects to another change of direction which 
is sometimes given to the plate, viz. a complete turn on 
taking it out of the Bath, so as to bring the top edge 
downwards on the blotting paper. This is a fruitful source 
of stains, since it is very difficult to drain aw’ay the excess 
of Nitrate under such circumstances. 

The amateur is advised not to proceed to the process of 

* This blotting-paper must be frequently changed, or stains will be pro- 
duood at the lower edge of the plate during the development* 
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taking pictures in the Camera until, by a little practice, 
lie is able to produce a x?erfect film, uiiicli is uniform in 
every part and will bear inspection wben ’^vasbed and 
brought out to the Hght. 

Such a film may be expected to present the following 
appearance: — Smooth and uniform, botli by reflected and 
transmitted light ; free from crapy lines, such as would 
be caused by not rocking the plate properly whilst coatiiig 
it, and from opaque dots due to small particles in suspen- 
sion: also from marginal thickenings of the Iodide, uhieli 
may result from the neck of the bottle not haying been 
drawn along the lower edge of the glass whilst the Col- 
lodion was setting. 

The evidences of a too rapid immersion in the Bath are 
sought for on the side, of the plate from which the Collo- 
dion was poured off. This part remains wet longer than 
the other, and always sufiers the most. On the other 
hand, the upper part of the plate must be examined for 
the pale colour or the zigzag markings characteristic of a 
film, which had become too dry before immersion, since the 
Collodion is thinner there than at any other point. 

EXPOSITEE OF THE PLATE IN THE CAMEKA. 

The pi’oper time for exposure will depend upon the kind 
of picture to be taken, and dmections on that head must 
he sought in the Second and following Sections of this 
Chapter. Although perfect cleanliness is very essential 
to success, yet the Camera and apparatus oiiglit not to be 
wiped out immediately before use, as the elfcet of doing 
so would be to stir up dust : tlie cloth emj)loyed may also 
be slightly damped with advantage. Examine the Lens 
and see tliat the glasses are free from cobweb markings, 
and from condensed moisture. 

After the pla-te has been taken out of the Bath, it sliould 
be exposed and developed with all conveiiient despatch ; 
otherwise the film will become partially dry, the develop- 
ing solutions will not flow' easily, and the IN^ogative will be 
weak and metallic. There are often white spots upoji 
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plates long kept, from small particles of dust, etc., becom- 
ing centres of cliemical action. 

Whilst focussing the object, place the slide gently on 
the ground, wrapped up in a black cloth, and be careful to 
keep the' same side always downwards. 


Tlie details of this part of the process differ so much in 
the case of Positive and hlegative pictures, that it will 
perhaps be better to confine ourselves to the latter, and to 
defer the consideration of the development of glass Posi- 
tives until the next Section. 

On taking the plate out of the slide there will be some 
accumulation of Bath solution at the lower edge, which, if 
the glass be held fiat in the hand for a short time, will bo 
seen to 'work its w^ay along the surface of the film ; and 
the efiect will be to produce a transparent mark on apply- 
ing the Pyrogallie Acid. To prevent this annoyance, the 
film may bo placed vertically on absorbent blotting-paper, 
and the liquid drawn off by suction. 

The Pyrogallie Acid solution having been previously 
measured out (about three drachms for a stereoscopic plate 
or a plate 5 x 4, one ounce for a 9 x.7, and twelve drachms 
for a plate of 10x8), hold the glass in the hand in the 
same manner as w?-lien coating it with Collodion, and throw 
the liquid on evenly. It must not be poured from a height 
onto one single spot, or the wdiole of the Nitrate of Silver 
would be displaced from that spot, leaving a transparent 
mark of non-reduction. The lip of the developing glass 
should be depressed until it nearly touches the film, so as 
to apply the liquid close to the edge of the p>late, or to 
some part of the image wiiich is of minor importance. 
Always pour out the whole of the measured quantity of 
developer, and then move the plate so as to keep it waving 
backwards and forwards upon the film. It wdli be quite 
necessary to have the source of light so arranged that it 
falls nicely upon the Collodion surface, because the ope- 
rator has to tilt the glass until the developer runs into 


eacli of the corners, and to keep Iiis e3^e upon the ware 
as it mores backwards and forwards, in order to prevej^t it 
from flowing off at the edges of tlie plate, or trickling do^ii 

Tlie freedom with wbicK the developer flows depends 
imicli upon the Collodion, and the length of time it was 
held before dipping, since if the film retain too inuch Ether, 
it will repel aqueous liquids. Also it depends upon the 
Bath in a measure, for when this solution is newly mi.ved, 
and comparatively free from Alcohol, it will be sometimes 
necessary to give the plate a sudden jerl% to prevent the 
Pyrogaliic Acid solution from stopping short of the edge. 

Isotice whether the developer remains bright and clear, 
or becomes turbid before the image is fully brought out. 
In the latter case the heat is too high, or the Chemicals are 
in fault, and the Chapter on “ Failures ” must he consulted. 

Watch the course of the development for about thirh?' 
or forty seconds, and especially the behaviour of those parts 
of the film which at first remain yellow*, but at length 
begin to evolve fine details corresponding to the shadow's. 
Xeep the Pyrogaliic Acid on the plate until nothing more 
appears in these yellow parts, and then pour it off into a 
measime, and hold the plate for an instant against the light, 
so as to look through it and see the appearance of the Nc” 
gative image. 

At this point a failure very commonly occurs, from the 
operator being too tardy in his movements, and allowing 
the developer to run into oily lines, so as to produce diago- 
nal black streaks upon the film. 

Having decided that the* image is sufllciently intcnise, 
proceed to the fixing : but if it appears too w'cak (aiid ai- 
lowance must be made for the low^ering action of tlie Hypo- 
sulphite), carry the development into the second stage. To 
do this, pour away the discoloured Pyrogaliic Acid, and 
wash out the glass rapidly with w^ater then nicasiirc out 
a fresh portion, add to each drachm about five di'ops of a 
SSO-grain solution of JSfitrate of Silver, and apply it a second 
time to the film, until the desired mtensity is obtained. 



It is not recomniended to add 'a few drops of fclie Nitrate 
Batk to tlie Pj^rogaliic Acid, biit^ to employ a weaker so- 
^ ^tion of Nitrate of SiNer, not saturated witli' Iodide. 'Tiiis ' 
Nitrate of -Silrer must also be very pure, or the developer 
will soon discolour and tlie sbadow^s become stained. 

oiigilt to be .economized;- as mucli /as -.possible,: ■ 
observe tlie following — If the image is well out before 
tlie PiTOgallic Acid becomes turbid, it will be tinneces- 
sarj- to tiirow away the first portion, but any amount of 
strengthening may be obtained by pouring tlie same deve- 
^per back into the measure, and adding the Nitrate of 
shiver, ^ N'eitlier is it necessary to ivash out the developing 
gkss with water when it contains Pyrogallic Acid sim2:fly 
mscolouped, but anything approaching iuvUdUy will siig- 
gest an ^immediate change of solution, and a wuishing with 
w ater, ooth of the film and the glass. The addition of 
iresh Nitrate of Silver to a developer in such a state, is 
improper : the Silver then falls irregularly, and the chance 
'.staining is increased. 

Witli regard to tke quantity of Nitrate of Silver to be 
aaded to tbe developer, notLing positive can be stated. At 
east three times more will be required in cold than in hot 
weather, and something whl depend upon the condition of 
tne ueyeloper itself. The rapidity of discoloration or tur- 
bidity in the Pymgallic Acid is the proper guide to follow; 
aiid the tw’o liquids may be mixed even in equal bulks if 

it IS found that the mixture remains 

dear for twenty or thirty seconds, 
so as to give time for pouring it 
01 er the image. As a rule how’ever 
the less the quantity of Silver iu ’. . ' . ' /•% 

proportion to the Pyi’ogaliic Acid wl\% •' 

the better. ' Ifw''' 

riie aecompanjdng diagram show's | i 

the best form of dropping-bottle for 
Nitrate of Silver that the Writer' 

Tbe bottle being partially full of solution, incline it 


X 
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qidelLlj, and witli a sweep. In tlio course of a 'few seconds 
the image appears in all its parts, and the liquid on tlu^ 
film shows signs of commencing turbidity. When this 
happens, the developer niiist be ponred off immediately, 
and the plate washed with water, otherwise the shadows 
will be misty from adherent particles of Silver. 

Collodion containing Bromide dcvelopes in a more gra- 
d-ual manner than the simply iodized, and the Sulphate 
may be kept longer upon the film witliont any danger of 
producing fogging. The condition of the shadows will in- 
dicate the correct time, for if the Sulphate be too soon re- 
moved, there will remain much of the yellow Iodide, leav-* 
ing bare glass after fixing. 

Plates developed with Sulphate of Iron are rarely sufil- 
cientiy intense in the first instance. They may be further 
blackened by washing the film and pouring over it a twenty- 
grain solution of Nitrate of Silver, follou'ed by a second 
application of Sulphate of Iron. A better process however 
is to wash away all traces of the Iron salt by a stream of 
water applied for a few seconds, and then to mix the ordi- 
nary solution of Pyrogallic Acid with Nitrate of Silver^ 
and proceed as described in the last page. 

Appearance of the Negcitim image a^i a guide to the ew- 
posure to Light. — An under-exposed plate developes slowly. 
By continuing the action of the Pyrogallic Acid, tlio high 
lights become very hlach, but the shadows are usually de- 
fective, nothing but the yellow^ Iodide being seen on those 
portions of the plate. After treatment with the Hypo- 
sulphite, the picture shows well as a Positive, but by trans- 
mitted light all the minor details are invisible ; the imago 
is black and white, without any half-tone. 
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An over-exposed Negative developes rapidly at first, bn-t 
soon appears to blacken slightly at every part of the plate. 
After fixing the image, is" indistinct, and 
' very .fittle "caii' he seeiidry reflected light hut a uniform -:grey ; 
... surface >of metallic: Silver, , By transmitted; light the piatea: 
oltcii slio'v a red or brown colour, and the image is faint and 
iiat.,.. The' half-sliadows having acdod,ao'' longasniearlydo'' 
overtiila) the lights, there is a want of pji'oper contrast; 
hence the orer-exposed plate is the exact converse of the 
under-exposed, vdnere the contrast between lights and sha- 
dows is too well marked, from the absence of intermediate 

A iSTegative which has received the proper amount of 
exposure, usually possesses the following characters after 
fixing: — The image is partially hut not fully seen by 
reflected light. In the case of a portrait, an}’ dark por- 
tions of drapery show well as a Positive, hut the features 
of the sitter are scarce!}' to be discerned. By transmitted 
light the figure is bright, and aiDpears to stand out from 
the glass : the dark shadows are clear, without any misty 
deposit of metallic Silver; the high lights black almost to 
complete opacity. 

Collodion with strong organic reactions (p. 155) gives a 
jJTegative w'hich often shows upon the surface of the glass 
nearly as well as by transmission. And if the light be at 
all good, the yellow creamy appearance whicli Photogra- 
phers term hlooin ought to be seen upon the image. Its 
absence in the case of a simply iodized Collodion, not con- 
taining Bromide, usually im]'>lies that some of the chemi- 
cals are out of order. 

Fixh'Kf and vartiisliing tJie Negative , — Wash the film 
gently with water and pour the solution of Hyposulphite 
Oil and off until the whole of the Iodide has been cleared 
away. The solution of Hyposulphite becomes nearly 
black after a time, but this is of no importance, some ope*^ 
raters considering that even a pi*elhninary washing to 
remove the Pyrogallie Acid solution is unnecessary. A 
thorough washing after the Hyposulphite wiU be essential, 
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gently, tlie air will pass in at tlie wide moiitli, and 
the liquid will drop out at the fine-drawn end. In toveh 
ling both orifices are closed with corks. 

Bmelopment with MpJiaie of Imn.— Thm rodneiiig 
agent developes the picture so rapidly when the Collodion 
coritainE only Iodide, 'that its employment rcquiK^s care. 
The solution should be thrown on. to the pjatc ratber 
quickly, and with a sweep. In the course of a few seconds 
the image ax>pears in all its parts, and the liquid on Hwi 
film shows signs of commencing turbidity. ^ 'When tins 
hajipens, the dereloper must be poured off immediately, 
and the plate washed with water, otherwise the shadows 
will be misty from adherent particles of Silver. 

Collodion containing Bromide developes in a more gra» 
dual manner than the simply iodized, and the ijsulpbato 
may be kept longer upon the film without any danger of 
producing fogging. The condition of the shadows will in- 
dieate the correct time, for if the Sulphate be too soon re- 
moved, there will remain much of the yellow Iodide, leav- 
ing bare glass after fixing. 

Plates developed with Sulphate of Iron are rarely siifTi- 
eientiy intense in the first instance. They may be iurther 
blackened by washing the film and pouring over it a twenty- 
grain solution of ISTitrate of Silver, follou'ed by a second 
application of Sulphate of Iron. A better process Iiowever 
is to wash away all traces of the Iron salt by a stream oi 
Walter applied for a few'^ seconds, and then to mix the ordi- 
nary solution of Pyrogallic Acid with Ilitrate of Silver, 
and proceed as described in the last page. 

Appearance of the Negative Inuige a.s* a guide to the ex- 
2:>osure to Light. — An under-exposed plate developes slowly. 
By continuing the action of the Pyrogallic* Acid, the high 
lights become very hlaclc, but the shadows are usually de- 
fective, nothing but the yellow Iodide being seen on those 
portions of the plate. After treatment with the 
sulphite, the picture show^s w’'ell as a Positive, 1)ut by trans- 
mitted light all the minor details are invisible ; the image 
is black and w’^hite, , without any half-tone. 
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All over-exposed Negative developes rapidly at first, but 
soon appears to blacken slightly at every' part .of. the plate.,.. 
After tlie fixing is completed, the image is indistinct, and 
very little eaii be seen by reflected liglit but a uniform grey 
surkce of raetailic Silver. Ey transmitted light the plates 
ofioii show a red or brown colour, and the image faint and 
ilat. The liaif-sliadows having acted so long as nearly to 
overtake the lights, there is a want of proper contrast 
hciice the over-exposed plate is the exact converse of the 
uruier-cxposecl, where the contrast between lights and sha- 
dows is too well marked, from the absence of intermediate 
, tints.', ,' ' ■ 

A Negative which has received the proper amount of 
exposure, usually possesses the following charactei’s after 
fixing; — The image is partially but not fully seen by 
reilocted light. In the case of a portrait, any dark por- 
tions of drapery show well as a Positive, but the features 
of the sitter are scarcely to be discerned. By transmitted 
light the figure is bright, and appears to stand out from 
the glass : the dark shadow s are clear, without any misty 
deposit of metallic Silver ; the high lights black almost to 
complete opacity. 

Collodion with strong organic reactions (p. 155) gives a 
Negative which often sliows upon the surface of the glass 
nearly as well as by transmission. And if tlio light be at 
all good, the yellow creamy appearance v'liich Photogra- 
phers term hloom ought to be seen upon the image. Its 
absence in, the case of a simply iodized Collodion, not con- 
taining Bromide, usually imjdies that some of the chemi- 
cals are out of order. 

Fin'intj and varnishing the Negative . — Wash the film 
gently with atcr and pour the solution of Hyposulphite 
on and off until the ^vhole of the Iodide has been cleared 
away. The solution of Hyposulphite becomes nearly 
black after a time, but tins is of no importance, some ope- 
rators considering that even a })reliminary washing to 
remove the Pyrogallic Acid solution is unnecessary. A 
tliorough waL=;hing after the Hyposulphite will be essential, 
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raid it is from neglectiiig this point timt beginaers fre- 
aiientty find their plates covered with oystrds on drjdrig. 
Even supposing the washing to have been siilUcieiit to 
prevent the occurrence of crystallization, there inaj yet 
be a blueness and loss of intensity at tlie lower ])arL ofiiio 
film, visible after drying, from traces of Ilyposiilplsitc re- 
maining in the Collodion, and wlien such is the case, ilee 
varnisli does not always afllierc propcwly, Inii- spirts out 
when applied to the heated ])]ate, leaving ininnli' leoles. 
These Negatives generally absorb aiinosphcrit^ moisture 
and remain continually damp, hiding away after a time 
from the edges towards the centre. 

The proper mode of washing is as follows : — If a tap is 
jit hand, turn it gently and allow the vuiter to fiow in a 
stream upon the centre, inclining the plate so that it runs 
off from each of the corners in succession ; continue this 
for tvvo or three minutes, when the IIyposn]])liito may 
l>e considered as removed. If running water cannot be 
had, first wash off the excess of tlic fixing agent hy water 
poured from a jug, and then lay ilie pla.fct‘ fdm ii]>wa,rds 
in a dish and leave it for three or four hours, gi ving se- 
verod changes of water. Whori the Collodion appears to l>e 
tender, and inclined to separate from the edges, see that ilie 
licpiid is made to flow awa?/ from the glass at that ]>oirit, so 
as to keep the film clown and prevent the water from passing 
lieneath. This observation applies in a, still more dctfulcd 
manner to the Hyposulpliite, because if the fixing solution 
once works beneath the film, it cannot aften* wards be got' 
out, and the Negative will lose intensity on drying. 

After the Negative has been washed, sitind it on eicjrii 
blotting-i^aper to dry j otherwise dust will asn'cnd ihe ilha 
by capillary- action, and give an appearance as if im[juri- 
ties had drained down from above. 

It is important that the plate should be dried by artifi- 
cial heat before varnishing, and the Negative will also 
look more neat if a damp cloth be first )‘iin along the edge 
with the finger and thuml), so as to scrape away the Collo- 
dion and leave a clear margin of an eighth to a quarter of 
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I an incli all round. After doing so, remove with tlie nail or 

I a cainers-liair brush any loose or detached particles of Gol- 

I lodion, which otherwise might be washed on to the imago 

I the Tarnish and produce a spot. 

I 

! SECTION II. 

■■ ■ . , BortraUiire — TosiUve and Negative. - ■ , 

We commence this Section by remarking upon the ad- 
! vantages or the contrary to be expected from the use of a. 

glass liouse in Collodion Portraiture ; adding at the same 
time a few hints on the mode of its construction. Those 
V ho are accustomed to work beneatli glass, are often at 
I fault on trying to take a picture in the open air, and oh- 

; tain under such circumstances a liard and unpleasiiig por- 

trait, with exaggerated contrast of light and shade. It is, 
without doubt, somewhat difficult to secure line gradation 
of tone when the object is brilliantly illuminated, on account 
of the actinic power of the Lenses which are employed in 
portraiture ; and therefore, unless the Chemicals are pre- 
pared pur])oseIy, the subdued light of a glass studio is 
likely to give the best effect. 

The mistake often committed in constructing glass liouscs, 
is to use the common window-glass for glassing. This glass 
has usually a green tint, and when exposed for man}" months 
to the air often undergoes a further change, by which, the 
■pliotographic rays are absorbed. The Writer, in working 
in the glass studios of various operators, lias been surprised 
at the difference in tlio time of exposure required, indepen- 
# deiitly of tlie amount of light admitted. He is therefore 

of opinion that a very pure white glass should be chosen, 
and if economy is to be studied, a saving may always be 
effected by taking the second quality, as it is termed, dif- 
fering only from the other in the presence of an occasional 
bull’s-eye or flaw. 

The glass room which the Author himself has used faces 
^ north and south, and is 25 feet long by 12 feet wide and 

11-k feet high in the centre, the developing room being 
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placed attlienortli end. Tlio objoetioii to this aiTari.c^o- 
inent, however, is that when the sun shines, a very perteefc 
system of blinds is required, and a considerable silppling 
of glass between the blinds to prevent marks on the back- 
ground. Ail these inconveniences wa)uld 1)0 in great mea- 
sure avoided by making the sitter hice the noflh instead 
of the south. 

It is not necessary to glaze the room quite clown to the 
ground, and black curtains must always be at hand to 
darken one side when requii’ed. The roof overliead may 
also be opacpie to a distance of about six feet from the 
luickground, since a vertical light is not allowed. A deal 
platform of about a foot in height is placed at one end, in, 
order to raise the sitter and obtain a better ilkimination. 

The background may be varied according to the, taste 
of the operator, but to produce a neutral tint, tlie colour 
should bo sometliing that of common brown paper. Unless, 
however, the surface is quite dead, the effect of the back- 
ground w’ill depend upon the amount of light which shines 
upon it, so that it will pi'odiice a diflerent colour in the 
open air from that given in the glass house. 

Proper ventilation is of the utmost importa.nee, the heat 
being excessive in the summer months. 

The developing room is frequently made smaller tluni is 
advisable, the consequence of which is that it becomes al- 
most unbearable in hot weather. It ought also to be more 
generally known that the vapour of Ether, wlie,n. eontinu- 
ally inhaled, has an extremely depressing effect upon the 
nervous system. 

In arranging the sitter, a quantity of blac-k, blue, and 
w'hite Calico should be at hand. The light, as before said, 
must not come down directly from above, or it wkl fall 
upon the hair so as to make it appear grey, and will also 
give strong shadows beneath the eyes. A liorhoufal liglit 
destroys the shadows entirely and is suitable in the ease 
of deep sunken features, but a light Mling ohi-Hpfcl^ from 
above, and striking more upon one side of the face than 
the other is the best in the majority of cases. 
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In order tliat tlie eyes of the sitter may not be fatigued, 
black Calico must be liung in such a way that he may be 
able' to lookiiito: 'a,clark comer. : 

Mr. Keith, of Liverpool, from whose 'Wiitten instruetions 
on the mode of constructing a glass house 'the Writer' lias 
derived advantage, advises that in taking 'Collodion Posi- 
tives a very subdued 'light ' Should be used. In Ins expe- 
i'iments lie proceeded to paste brown paper, first on one 
square of glass and then on another, until he succeeded in 
obtaining a soft picture. The state of the Chemicals will 
influence the result in this particular, although all Positive 
.glass operators are agreed that the middle tints are better 
preserved when the face and hands of the sitter are shielded 
from too blight a light, and when reflecting surfaces of 
whit® Calico, etc., are laid upon the ground so as to throw 
back the light into the shadows. ■ In a full blaze of sun, 
'dark drapery often comes out too light, to give an agree- 
able efeet (see p. 87). 

Dlrectwns for icorkmg in the open air , — When a glass 
house is not at command, portraits may be taken in, the 
open air b^y observing the following precautions : — Alw'ays 
back up the sitter if possible by a dark ground, not .less 
than seven feet square, to prevent diffused light from en- 
tering the Lens. To make an effective screen, construct 
in the f rst instance a strong deal framework, consisting of 
a central portion, with two lateral ones liinged to it. Cover 
the wiiolc with oil-elotli, painted of a suitable colour, and 
as free from gloss as possible. By bringhig one of tlie two 
sides forw’ard, you are enabled to throw a shadow' on the 
ih.ee of the sitter, and b}^ turning the other side back tlie 
wiiolo arrangement may be fixed, and rendered firm. Pro- 
bal)iy a screen will be required above to cut off the veiiical 
light : and if so, tlie apparatus may be still farther strength- 
ened by constructing t].iis part of a deal framework made to 
bolt dowm, against the side wiiich projects forward. 

I¥ken everyiiung is complete, stand in front of the Lons 
and look in througli the glasses from below upwards, to 
see if tliere be any reflection from the sky, or other bright 
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objects. Unless tlie Lens be plaecil verj near indeecl to ilie 
sitter, it is almost certain that there will be somelhhig of 
this kind, and if so a foggy pietiirc will result. A large 
funnel of cardboard, lined with black vol?et, should in sueii 
a ease be carried out to a distance of about a foot in front of 
the Lens, and the mouth of this funnel should be eouirnctcvl 
ns far as possible until it begins to cut oh* the eoini.Ts oF 
the iiekl. This will render the image yery clear, and vrill 
wonderfully improve the cjuality of the pictiiro. Eeibo^ 
exposing the plate throw a black silk handkerediief ov<‘r 
the end of the funnel, which will be found suGQoicnt io ex- 
clude the light. 

It is on account of the size of the glasses in a portrait 
combination, and the fact of their presenting so large a 
reheeting surfice, that the above precautions are reqiiiired. 
If small diapliragms w^ro used, the sitter might be ar- 
ranged with the open sky for a background wdihout pro- 
ducing fogging. 

Kow io test the €on*eciness of the Camera and ZtViA\ — 
This point must always be attended to in purcliasingancw 
portrait apparatus ; from nogiectiiig it many fail in obtain- 
ing pictures ecpial to what the Lens would yield. 

Pirst ascertain that the prepared sensitive plate ftdls 
precisely in the plane occupied by the ground glass. Sus- 
pend a newspaper or a small engraving at a distimco of 
about three feet from the Camera, and focus the letter’s oc- 
cupying the centre of the held ; then insert ihc slide, with 
a square of p-omd glass substituted for the ordinary plate 
(the rough surface of the glass looking inwards), and ob- 
serve if the letters are still distinct. In place of the groiaul 
glass, a transparent plate smeared with glazier’s putty may 
he used, but the former is preferable. 

Another method, more simple than the last, is to gauge 
the slide with a strip of card. Login by inserting a glass 
plate in the slide, and then lay it down upon the table side 
by side with the focussing glass. Eaise the door of the 
slide, and having applied a fiat rule, measure the exact dis- 
tance between the edge of the rule and the surface of the 
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glass jAate. 'Now xjlace tlie rule upon a corresponding por- 
tion of the focussing glass, when it will be at once evident 
whether the two planes coincide. 

If the result of these trials seems to show that the 
Oaniera is good, proceed to test the correctness of the 
liens.-— 

Take a Photograph -uith the full aperture of the portrait 
Lens, the central letters of the newspaper being carefully 
focussed as before. Then examine at what part of the 
plate the greatest amount of distinctness of outline is to 
be found. It will sometimes happen, that wdiereas the 
exact centre was focussed visually, the letters on a spot 
midway betwen the centre and edge are the sharpest in 
tlie Photograph. In that case the chemical focus is longer 
than the other, and by a distance equivalent to, but in the 
opposite direction of, the space through which the Lens has 
to be moved, in order to define those particular letters 
sharply to the eye. 

When the chemical focus is the shorter of the two, the 
letters in the Photograph are indistinct at every portion 
the plate 5 the experiment must therefore be repeated, the 
Lens being shifted an eighth, of an inch or less. Indeed it 
will be proper to take many Photographs at minute varia- 
tions of focal distance before the capabilities of the Lens 
will be fully shown. 

The object of finding the point at wdiieh the 
image is obtained will also be assisted by placing 
small figures in different planes and focussiog tliose in 
centre. This heiiig done, if the more distant figures 
out distinctly in the Photogra ph, the elLcmical focus is iouffcr 
tliaii the visual, or 'mce t^erm wlien the nearest ones are most 
sliarpl}’^ defined. 

Mr. Shadbolt has given very lucid instructions for 
ing a portrait Lens, which the Writer copies by his per- 


‘tPut the Lens in itfe place and test for eoiucidenee of 
chemical and visual f 



314 MANIPULATIONS AND PEOCESvSES. 

npon Trhicli patterns, are printed for Jadioj’ Bei-lin wool 
work, or else some small but clear printed matter, and 
paste ' either upon stout cards, ;with a large distinctive letter 
or number upon each one : abont ten or a dozen will be 
enough. Place a slip of deal at an angle of 450^ 
a thin saw make a series of cuts perpendicular to the lio- 
rizou, one behind another, at about an incli distance apart, 
a card with the planted matter or lines being slipped into 
each. All will then be visible at omie from a single point, 
just in the same way as would be tlie ease witli the faces 
of a mmiber of people standing one behind aiiotlier upon 
a flight of stairs. Now carefully focus for the fine lines 
or small letters on one of the cards in the eenire of the 
group, taking special note at the same time of its distinc- 
tive letter or number, and having done so, expose a sensi- 
tive plate and develop© it. If tlie card upon -which the 
focus was taken be most distinct and sharp, the actinic 
convection is perfect ; if, however, the best dcOiiition be 
upon one nearer to the Lens than tbat focussed, it is 
under- corrected ; if further from it, over-corrected.” 

The above directions are abundantly sufficient for testing 
the Camera and Lens. White light, however, oecasionaliy 
enters the instrument between the two slidiiig portiosis of 
the body, and this will be seen on throwing a lilaek elotlx 
over the back and looking into the interior. Or some 
scattered rays may pass in through the cliink when the 
door of the slide is; raised. It is therefore customary 
always to throw a large black cotton velvet focussing cloth 
over the Camera, and to introduce the arrn beneatli this 
cloth whilst opening the slide. 

Portrait Lenses magmfy those parts of the ol)jei’t wliich 
m:e nearest to the glass, and hence the complain U of en- 
largement of the hands and lower portions of the Omire. 
This must be obviated by placing the sitter nearly in one 
plane, and sometimes pointing the Lens a little down- 
wards, The Author hears this practice spoken m>’ainst as 
theoretically incorrect, but he has often improved Ins pic- 
ture by adopting it. It makes the head and forehead a 
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little larger, and dimiiiislies tlie size of tlie feet. The figure, 
in fact, becomes more of a pyramid with the base above. 

Swinging backs to portrait Camera.s are useful in focus- 
sing near and distant parts of the object at one time, sup- 
posing the figure to be arranged in a diagonal position with 
reference to the Lens ; but tliey are very expensive and 
add much to the bulk of the iiistrument. 

The Lo3is must be chosen according to the size of picture 
which is recjuired, always bearing in mind that the smallest 
Lenses are as a rule the most perfect, both as regards ra- 
pidity of action, sharpness of image, depth of focus from 
before backwards, and freedom from distortion. Those of 
a larger size are not only very much more expensive, but 
are more liable to vary in quality ; and it often happens that 
the operator fails in getting a really serviceable instrument, 
even after having paid the full price. 

The No. 1 Portrait Lens, of If inch diameter, 4| inches 
focus, will take pictures on plates 4 X 3. The No. 2, of 2J' 
inches aperture, may cover a plate of 5 X 4, and produce ji 
portrait of a size for mounting in a scrap-book, No. 3, 
having an aperture of 3 J indies, is the one commonly used 
/for plates 4f.: ^ 

Lenses are constructed for taking both portraits and 
views ; the back combination being removed, and the front 
glass turned round and inserted in its place when the Lens is 
employed for the latter purpose. Such arrangements have 
of late been miieh improved, and when economy is an ob- 
ject, tlie amateur will find it worth hivS while to make trial 
of an instrument of tliis kind. 

In taking ijroiips. Lenses of rather long focus are the 
best, since they admit of being placed at a greater distance 
from the object, and therefore give more depth of focus. 
Lemses of the same diameter may usually be bought of two 
different focal Jongths. Arrange the group pyramidally, 
the tallest t.owards the centre, and stop down the Jjcns 
until everything is reiuleT‘(id equally sharp. Tire mode of 
nialdng pasteboard diaphragms is described in the next 
Section. 
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In cleaning tlie glasses of a Lens wliicli will so me times 
be necessary before taking a picturcN use n'asli-leatlier, 
as being less likely to scratch the glass tluui silk ; aid ob- 
serve that the back combination of a porirait Lens coiisisfs 
of two distinct glasses, bnt in the front combiuniion, the (lint 
and crown are cemented together, and cannot be separated 
(^ 78 ). “ 

DIEECT . POSITIVES ON GLASS. 

The remarks on the arraugomerit of apparatus wliifdi 
have been made in the preceding pages ixTer both to Posi- 
tives and Negatives, but in the few remaining observations 
the two xH’ocesses must be considered separately. 

In the First Division of this Work (p. 141 ), the theory of 
Collodion Positives has been explained, and in the Chafiter 
immediately preceding the present, formulae for the Collo- 
dion, Bath, and developers, are given at length. The first 
Section of this Chapter describes those manipulations which 
are common both to Positives and Negatives, but omits 
such details of development, etc., as arc peculiar to the 
former. 

In developing a glass Positive, the solution of Sulphate 
of Iron should be scattered evenly over the film, and in 
some cpiantity, so as to wash off a poi'tion of Nitrate of 
Silver into the sink. In the case of Negatives it is an 
object to save every trace of Nitrate, and precipitate it 
upon the image, in order to increase the density ; but with 
Positives there is a fear of getting an excess ol‘ inteiiHity, 
and if the Collodion film be tolerably creamy, it will aiu ays 
retain more than enough of the Nitrate to'givc a Positive 
free from the green or blue marks characteristic of dc h*(-i(mt 
reduction. White stains at the margins of the ])late are 
produced in great measure by the develo[)er coming into 
contact with an excess of Silver. 

Tilt the developing huid backwards and forwards upon 
the fiim for about thirty seconds, or a minute, until the 
darkest shadows legin to be visible. Supposiiig the lllui 
to be well lighted with yellow light, there uili ho no dillL 


eulty whatever in aseertcaining w'lien the image is fully out : 
the developer iiuist then bo poured off immediately, and 
the plate washed with water, or the imago wdll be ren- 
dered too dense by fresh precipitation of Silver (p. 40), and 
tb*o middle tints in the fa,ce will be lost in consequence. 
The Idrtcks are rarely quite pure when the plate has been 
too inu(*h developed, but show either little spangles of Sil- 
ver, or a general clouding. 

Wlicn the Subjhate of Iron is w^ashed off before the 
])ropcr development is complete, the whole image looks 
very thin and weak, with a blue or greenish tint : the de- 
tails io the shadows may perhaps be visible, if tlie plate w- as 
fully exposed, but usually they are more or less defective. 
The diillciiity with the beginner is to distinguish the effects 
produced by w’rong exposure in the Camera, from others 
due to faulty development. A little care, however, wall 
usually enable him to do so. If no details appear in the 
dark shadows, the image is either under-exposed or under- 
developed, but in the latter case the liglits would be very 
poor and thin, as before described ; whereas in the former 
they w'ould probably be vigorous, especially if the operator 
kept the Sulphate of Iron for a long time upon the fdin 
with a hope of bringing out the shadows. 

The finished picture in another case, the reverse of the 
last, may appear altogether too wdiite and fiat, without any 
deep shadows, every portion of the plate showing more or 
less of a deposit of Silver, In this instance it is eitlior 
over-exposed or over-developed, but probably the former, 
aiul particularly so if the lights are not of a very good 
colour, but ai)peur grey and feeble, mui if the whole mage 
shows verg fiurljj as a JS-egatire when held against the 
light. You may always calculate upon diminishing ex- 
cessive density of the face and light parts by over-expo- 
sing in the Camera (p. 39), but over;;development makes 
tlu'in quite opaque, so that the black varnish wlien placcal 
boncatli does not sliow’^ through. On the other hand, a 
])rolongod exposure produces a tar greater effect in cloud- 
ing over tlic shadows, and giving a grey colour to black 
drapery, than any amoviut of over-development* 
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When all the Chemicals arc iii good worhiiig order, the 
finest Positiyes are obtained by giving a ratlier short ex- 
posure in the Camera, because the lights a, re then of a pure 
white, and the shadows transparent. With a Coliodioa 
not suitable' for Positives, the image would be too intense 
when developed after a short ex}>osure. 

Wash the plate with Water, to remove tlie niiole of tlic 
Iron, before putting on the Cyanide, or a bhio deposit 
will often be formed. The Cyanide is used over and over 
again until exhausted. 

In mounting glass Positives it has hecomc a. common 
practice to cover the back of the glass with black yarnish, 
and to mount the picture with the Collodion side unvar- 
nished and towards the eye. The image is necessarily re- 
versed, but the whites are very bright, and the shadows 
suiheientiy clear if the Collodion be of the transparent 
kind. The only question is whether such a plan can bo 
considered a safe one as regards •permaneneij, since it has 
been ‘ascertained that unvarnished films of Collodion will 
occasionally decompose from the edges to the centre, unless 
carefully w^ashed and well protected from moisture (p, 209). 

NEGATIVE POETEATTXJIiE. 

In the Seventh Chapter of Part I., the general mode 
of producing Negatives has been explained : and the for- 
mulae for solutions and details of manipulation, with the 
necessary apparatus and mode of arrangement of sitter, 
have been described at pages 284, 290, and 309 of Part 11. 
It remains only therefore to give advice on the proper state 
jof the Chemicals. 

Collodion . — The circumstances, under wdiicli Negative 
portraits are taken, vary so much that no imiforinly appli- 
cable directions can be given. The requirements of the 
professional Artist, working all the year round, and often 
iu a badly -lighted studio, are quite different from those of 
the Amateur who takes an occasional portrait in the open 
air, and usually at the most favourable seasons of the year. 
Advice suitable for one would not be so for the other, and 
hence we consider the two cases separately. 
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To eoiiiinouce ^vith tlie formei% we observe that the nor- 
nial Collodion of page 2(32, iodized with the Potassium salt, 
Las been niiicli used for portraits in the studio. Some 
Lave sipokeii of it as being highly sensitive, but somewhat 
wanting 'iii-'coiitrast, and,, intensity; ;-others,^.ES' possessing, 
full intensity, but lacking extreme sensitiveness, One 
cause of the discrepancy may perhaps be that a Collodion 
of this kind iodized with. Iodide of Potassium, is apt to 
vary slightly with the length of time it has been kept in 
the" plain state, and with the ’purity of the Ether, wdiieh 
unfortunately cannot be controlled. The Artist is therefore 
recommended to take a trial picture, and to vary the mode 
of development according to the effect obtained. When the 
Go.llodioD colours very slowly after iodizing, it will be likely, 
c^Btens imrihiis, to yield a soft Negative, and if so, Pyro- 
gallic Acid will be indicated. A rapid liberation of Iodine, 
on the other hand, will show that some decomposition has 
taken place, and if so Sulphate of Iron w ill probably be 
required to keep dowm tlie inte.nsity of the Negative. 

Observe in using this Collodion that it sets rather rapidly 
upon the glass, and therefore in a small and heated .room 
no time must be lost in dipping, or the Iodide of Silver 
w’ill be thrown down U‘]}o)i the iilm, instead of in the film, 
and both intensity and sensitiveness will be lessened. Also 
notice that the Collodion has a tendency, to give line black 
lines in the direction of the dip of the plate, wdiichmnst be 
remedied as advised at page 300. 

The Author has been requested to give in this Edition 
of the Work a formula for a portrait Cadmium Collodion, 
since many o}>erators desij’ous of obtaining a constant sen- 
sitiveness prefer it to that iodized with the Potassium Salt. 
The nonnal Collodion of page 262 admits of being iodized 
w'ith Iodide of Cadmium, and some have considered it 
highly suitable for that purpose. It always appeared how^- 
ever to the Writer himself that this Collodion, being in- 
tended for a Potassium iodizer, must of necessity set ratlicr 
too rapidly upon the glass when iodized with Cadmium, 
and must also become surface-dry too speedily. The indi- 




cation was tlierefore to produce a Pjroxyliiie of a somewliat 
less liorny cliaracter, and one of wliic’li ilie flini would re- 
main moist sufficiently long to inyite tJie ])rogress of tlie 
deyeloper instead of repelling it. It was also equally iin- 
portant to Mt the exact point as regards contrast, because 
if this quality is in excess, the portrait will be wantiiig iu 
harmony and gradation ; and it must be borne in niiiid that 
in the case of a Cadmium Collodion the operator loses that 
control over the intensity wliich he ordinarily gains by 
keeping the Collodion aftef iodizing. Another point was 
that the half-tint of the background should be perfeelly 
even, and free from mottling or Iiair-like lines. How far 
success has been obtained in each of the above particulars 
the operator himself will decide u'hen he has prepared the 
Collodion by the accompanying formula,'^' and given it an 
extended tidal. 

* Forimila for a Fortran Cadmmn Collodion, -~~ln the following dii’oo'Hons, 
tlie reader ia supposed to have studied the theory of the manufacture of 
Collodion in Parti, and also its i>ractical details in the Pirsi Cliapicr of 


Part II. Talce of 

Oil of Vitriol, sp. gr. 1*S45 . 3 fluid otmees. 

Pure Witric Acid 1*4'5 1 Uuid uunecn 

Water H fluid draeluna, 

American. Cotton 40 grains. 


The Nitric Acid should be colourless and free from Chlorine, tlio Cotton 
purified by dilute Potash and dried. Time of immorsiou in the acids, ten 
inanutes. Temperature 150° Pahr. 

The rule for bringing the acid mixture to the proper. strength is to continue 
the addition of Water until the Pyroxyliue is only partially soluble in Alco- 
holized Ether, and leaves a wliitish sediment in the CoiliKliun, It would not 
be safe to continne the addition of water until the acids di.s, solved a con- 


siderable portion of the Pyroxylins, since in this formula the iendenoy to 
solution in the adds is not so great as when the proporfious of tSulphuric 
Acid and Nitric Acid are as 3 to 1 instead of‘2 to 1 ; hence adds wt'nh enoiurh 
to dissolve thirty per cent, of the product, would yield a Pyro.'fylim^ leaving too 
much sediment in the Collodion. The Pyroxyliue ought to be <led(}ed]y dis- 
integi’ated in appearance, but less so than that for the Xoviual Collodion »^f 
page 263 j it‘ 40 grains of cotton are put in, 50 grains of Pyroxyliue should 
be taken out. 

Itw'iilbe far easier to work with the acids stronger than her<> iudicaiod, ■' 
but the Writer does not advise it, because he tinds that when the Pyroxy- 
line leaves the acids in a tough and unbroken condition, the quality of the re- 
sulting Collodion as regards fluidity and perfect .smoothn(;a,s of tlie i>ortrait 
background, is injured. You have, it is true, a more marked intensity of inuige 
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Tlie Writer’s own opinion as regards tlie excellencies and 
defects of this Collodion is as follows ; — It does not produce 
an intense image, but rather the contrary, and. hence cer- 
tain precautions must be taken. In the first place the ope- 
rator must obtain the best quality ,of Nitrate of Shyer ; 
since the slightest trace of the impurity mentioned at p. 135 
would produce indistinctness of image and blurring or hala- 
tion. In a rather dull light, a trace of Acetate in the Bath 
will be an improyement, and in any ease the solution should 
be nearly neutral, since exeesl^of Acetic Acid lowers the 
intensity. Saturate the Bath as fully as possible with Io- 
dide of Silver, or there may be defects, in the shape of 
transparent markings. The state of the developer must 
also be attended to when this Cadmium Collodion gives 
too little intensity ; the proportion of Pyrogallic Acid may 
be increased to l-J- grains, and that of the Acetic Acid 
diminished to 10 minims. Half a drachm of spirit may 
also be required to make the developer flow, since on ac- 
count of the great strength of the Alcohol in the Collodion, 
there is still some tendency to repel liquids, >yhen the Ni- 
trate Bath is newly prepared, and nearly free from Alcohol. 

endless liability to spots, but tMs is more than counter*balancecl bya woolH- 
ness of the background, and a glutinous state of , the CoHodiou as it nears 
the bottom of the bottle. On the other hand, it must not be attempted to uso 
the acids ’preaker than here indicated, because in that ease the loss of Collo- 
dion from sediment would bo considerable, and not only so, but the imago 
would be deficient in inteiisity, and %vould exhibit a blurring of the lines, or 
halation,” due to irregular deposit of Silver in the development. 

To prepare the Collodion, take of 

Ether of 'TiJo 4 fluid drachma. 

Alcohol of *805 4 fluid druelmis. 

Iodide of Cadmium 4|i- grains. 

Pyroxvliuo 5 grains. 

The whole of the Alcohol is used in the so-called absolute state, because 
the Collodion, being more porous than the normal Collodion of p. 363, and 
setting less rapidly, is not improved, but rather the contrary, by the presence 
of water. The sedimentary layer of fluid in the Collodion ought not to luea- 
Bure inore than -j^^rth of the total bulk. Allow to stand for a fortnight before 
decanting, as the fiuid will then ha%-e time to clear itself, and the sensitive- 
ness will be greater than at first. 

If it be desired to impart to this Collodion the property of changing slightly 
by long keeping, and of giving greater intensity, about, ’|th of a grain of Io- 
dide of Magnesium may be added to each ounce,. 

, '0 
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Lastly, let a stoel: of the Collodion be always kept on 
hand, since age increases dhe intensity ; and mix the new 
with the old as circumstances dictate. With a long-focns 
Lens the image will nshally require a little strengtliening 
by extra deyelopment, and for this purpose the solutioiiwS 
described at page 229 answer admirably. 

The above-mentioned Cadminm Collodion, althoiigli pro- 
clucing a rather feeble image, is remarkable for its sensi - 
tiveness. The want of intensity may probably be one 
cause of its great rapidity, tince organic reactions of Py- 
roxyline appear incompatible with excessive sensitiveness. 
!brot only is the Negative obtained by a short exposure 
with this Collodion, but it is remarkablp for its roundoess 
or stereoscopic effect. As you look at it, the image seems 
to stand out from the glass, and to be approaching towards 
you. An intense or organic Collodion could not give suck 
an elfeet, because the exposure required to impress the 
shadow's would be so long that the lights w'oulel be flat" 
tened. Every ray must make a distinct and simultaneous 
impression upon the plate, to constitute a good portx^aifc 
Collodion. If the Chemicals are in that perfect order that 
the Writer is now supposing, the whole of the image will 
develop© even after an insuiheient exposure : an inferior 
sample of Collodion gives no detail in the shadows when 
under-exposed, but this Cadmium Collodion will exhibit 
under such circumstances, an image perfect in itself, al- 
though too faint to admit of strengthening. 

One word more before we leave this subject. Spots and 
fogging are often complained of with the Collodion now 
under discussion. The only remedy is great care and 
cleanliness, since the exquisite sensitiveness of the Collo- 
dion implies a corresponding delicacy. Specks of dust, 
moisture on the glass, and impurity of Chemicals, are 
ruinous to the working of the CoUodion, and the operator, 
unless 'well armed, will be unable to succeed. 

Collodion for open-air Portraits , normal Collodion 
of page 202 is not invariably successful wlien used wdtli a 
Lens of short focus in the open air ; the contrast and in- 
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^poi.tmess. .Better than either m the majority of cases is 
the iionnai plain Collodion, bromo-iodized by the third 
formula of page 284, and developed with Sulphate of Iron. 
This preparation is very uniform in sensitiveness, free 
froni ail tendency to spots and%gging, and produces har- 
uionious^jNTegatives, very siiitalde for portraits. The only 
difficulty is in the matter of intensity, and to secure this 
desideratum, the Collodion should be kept for a few weeks 
in the iodized state, and the JN'itrate Eath should be freed 
from iNitric Acid; the Negatives must also be rather un- 
der-exposed tlian over-exposed, and when the image is de- 
veloped in all its details, the Sulphate of Iron must be 
washed olf, and a mixture of Pyrogallic Acid and Nitrate 
of Silver employed to intensify, according to tlie directions 
given at page 306. 

To give an idea of the certainty attending the employ- 
ment of bromo-iodized Collodion, the Writer may mention 
that he has seen a.s many as thirty N egatives taken suc- 
cessively without a single failure either from dirty glasses 
or from markings, although the slides were passed back- 
wards and forwards into the hands of assistants, and were 
repeatedly left standing for many minutes whilst the focus 


32^1 M^HlJPtfLiuTIOKS AND PEOCESSES, 

needed to reduce it., ,A want of intensity and contrast in 
xlie noma! bromo-iodked Collodion is, according to me 
Writer’s experience, frequently due to tbe tlm liaTing been 
pavtiallv dried up by beat, and bold too long m_ tlio band 
before dipping in tbe Batb; tbo Collodion being at tlie 
same time newly iodized. 

SECTIOIT III. 

Landscape motogr<iphj -uiiih Wei Collodion. 

The ApparaUis.—As this Work is addressed principally 
to one about to commence tbe practice of Pbotognupby. 
let tbe Writer advise him not to be induced by the hope ot 
obtaining large pictures, to purchase a pbotograpbio appa- 
ratus of a very considerable size : be will find that plates 
above ton inches by eight, will involve an amount of bag- 
gage which in travelling becomes a burden. 

Tlie expanding and folding Camera, made from well 
seasoned wood, is a useful instrument, and although many 
prefer to employ a rigid Camera witb the Chemicals packed 
in the interior, yet the experience of the mniority is in 
favour of the former. Cameras with cloth or accordioii- 
shapod bodies are very portable, and useful when made in 
D> proper manner so as not to crack ; but tlie back of the 
Camera wMeh carries tbe slide must be immovably fixed 
by a screw, to prevent it from shaking in a high, wina* 
Cloth tiiid leather contract dust and require occasional 
cleansing. 

The Lens for plates of the size above named may be an 
achromatic meniscus of fifteen inches focal length, villi 
three diaphragms mounted square, rather than in a cone, 

which is liable to give reflection from the sides. Itds recom- 
mended to paint a narrow black circle of about an eighth 
of an inch wdde at the posterior surface of the Lens, to pre- 
vent the edge of the glass from rcfiectiiig ; also to put in a 
second diaphragm rather larger in size and made of black- 
ened cardboard, heJihid the first, in order that a portion of 
the oblique rays which otherwise w'ould strike oil from the 
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interior of tlie teass iiioimting may be intercepted. These 
precautions are not actually necessary, but- they hare been 
adopted by many of our most successful landscape Photo- 

A thin partition in the body of the Camera itself has 
also been found to improve the brilliancy of the iiiin;ge : it 
should be placed about midway between the Lens and the 
ground glass, and the aperture ought to be of such a size 
as to admit only those rays which fail directly upon the 
plate. A more simple plan, and one nearly as effective, is to 
line the interior of the Camera with black cotton velvet, 
taking care to place tlie nap of the velvet towai^ds the 
Lens. Tripod stands should be firm and unyielding, and 
are recommended not to fold in the middle. 

The merits and demerits of the Orthographic or Ortho** 
scoxfic Lens of page 77 are now well understood. It is 
allowed to be an excellent Lens for working at close quar- 
ters on architecture, since perpendiculars tending to fall 
inwards are by the hour-glass distortion of the Lens thrown 
outwards at their extremities, and will thus a.ppear straight. 
Tho Lens may also for the same reason be tilted a little 
upwards, a great advantage in practice, since the building 
is usually too high to be included in the field when the 
Camera is horizontal Architectural subjects being nearl}’' 
in one plane, are adapted to the Orthographic Lens, but 
with pure landscape, including foreground and distance, 
this Lens is unsuitable, because with the full aperture it 
gives an insufficient depth of focus, and when stopped 
down, tie exposure is long and the ISTegative feeble. Nei ther 
is the distortion of the ordinary View Lens a very objec- 
tionablo feature in a landscape, although it is fatal to the 
beauty of an Architectural Photograph. 

The Nitrate Bath may be carried in a glass trough, wdth 
a tight top of Caoutchouc, and mounted in a wooden case 
for pirotection. Fasten a little sheet rubber round the 
bottom of the dipper to porevent it from cracking the trough 
if inadvertently dropped. Gutta-x^ercha troughs are much 
used, and when the Gutta-percha is pure the Writer has 
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not found ttem to injure the Bath, but they ought always 
to be cleansed, as described m the Appendix, 1 art III., 
since much of the commercial article is adulterated, and 

decomposes Nitrate of Silver. ^ _ 

The late M.r. Archer contrived an ingenious loiiu ot 
Camera, in which the operations of sensitizing and deve- 
loping tlie plate cotdd l3e earned on iii tlie intener of tlio 
instrument. Very good pictures have been taken in this 
Camera, and the Author has seen it used by the luvcuior 
hunaelf with perfect success. Nevertheless he is disposed 
to recommend some form of tent m preference, unless he 
operator he possessed of considerable tact and dexterity. 

They are several tents which have been well spoken of 
for field work. The following, by Mr. Levi, is very simple, 
and may be constructed at a small expense * 

The tent consists of-.-lst. Two boards, each 30 inches in 
kmrth hv 15 XU breadth, and * of an inch thickness, hing«l to- 
.ether by shmig hinges. Each of these boards is lormodof a 
tome of Bard wood, such as nutwood, to give it strength, with 
a panel of deal for lightness. In the outer comers ot each are 
holes 1 inch in diameter, a small iron plate with a ooreesponding 
opening being screwed over each hole. Each of those plates is 

2 inches square. . , . 

-^ndlT Four poles of light strong wood of an inch m dianie- 
fn" Each pole is formed of two parts fitted togothor by a bras,s 
frirtion tube fixed on the top part of the pole. The bottom pai-t, 
41 inches in length, has an iron point at the end (fixed on by a 
fmg:\ to plant in the ground if necessary *, the top part, 35 inches 
lonsr has a small iron point at the end, 1 inch long and t£ inch 
diameter. The two poles fitted together have an entire lengtii of 

0 feet 1-^ inch. . 

SrdlT The covering of the tent, formed of two thiebiesscs of 
ordinarv calico, dyed yehow, and sewn in aueh a manner that the 
seams do not correspond. This covering has the form of a cube, 
open on one side, that side continuing in the sliape of a sack, 
with a cord passing round the opening, so as to bo able to tighten 
it round the waist of the operator. In the bottom, part of tins 
cube are four openings, fitting exactly the poles, and eorresponcl- 
* * Loudon Photographic Journal,’ vol. iv. p. 4-3. 
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to tlie openings in the table ; these holes are bound with leather. 
On the opposite face of the cube are four smaller holes, etjiially 
trimmed with leather, and fitting exactly on the four small pins 

on the poles. , ■ 

The tent is pached by putting the eight half-poles on the closed 
table, suiTounding them by the covering doubled up, and strap- 
ping the whole together. To mount it, the table is, inserted in 
tli/eoYcring, and opened (with the hinges downwards) so that 
the holes correspond with the bottom holes in the covering ; the 
bottom half-poles are passed through these openings, a small peg 
fitted on them, preventing them from passing too far, and forming 
a rest for the table when in place. Two persons tahing liold of 
the corners of the board and the poles at the same tune, p)lace 
them ill position, that is to say, stick the points in the ground 
not vertically, hut bringing them outwards slightly on the dia- 
gonal of the table, which thus remains horizontal and perfectly 
firm. The four top x>ol<3S are then put inside the covering and 
each one fitted on the corresponding half (the two parts of each 





pole being numbered to correspond), the iron spike at the tops 
being first inserted in the corresponding hole. ^ ^ 

It only remains to put in the photographic implements ; when 
the plate is ready to be dipped in the Kitrate Bath, or developed, 
the operator puts the top part of his body through the opening, 
the assistant ties the cord tightly round his waist, and the arms 
and upper part of the body rbmain perfectly free, and in no ways 
cramped for room. 

It takes three minutes to mount, or to undo the tent; its 
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weight when strapped- togetlier is thirteen pouiiclsj and the total 
cost 2‘k. 6d,, viz. 18.9. |br purchase of calico, dyeing, and making 
np the covering, 3^. for carpenter’s work, and -36*. OcL for smitlds 
work. 

In working with this tent, the Writer lias found it ad- 
visable to add one thickness of black calico -indde the 
yelloAT, leaving an aperture of a foot scpia-re for a window ; 
and also to attach strong cords to the top of the poles, and 
peg them down to the ground. 

Glass plates may be carried in a groovcd-box with a 
brass handle affixed, and water for washing the plates, 
either in a gutta-percha bottle, or in a tubular vessel made 
of Mackintosh cloth, which is suspended by a ring to the 
interior of the tent, and carries a flexible tap. 

Thus there will be three principal packages to be carried 
into the fleld. 1st- The Camera folded in its leathern 
case. 2nd. The tent. 3rd. A box of leather strengthened 
at the corners and lined with green baize, eontfiining the 
Bath, glass ]ilates, and ehemicais. In addition to this may 
be mentioned the Tripod legs, and the Lens in a leather 
case slung across the shoulder. 

The full list of apparatus and chemicals required for a 
few days’ trip of landscape Photograph}^, is as follows : — 
Camera, slide, and focussing screen, with extra gTeyed glass 
for ditto in case of fracture. Large focussing cloth with 
strings in front, view meter,* and focussing glass. Tripod- 
stand with screw bolt.' Lens in case. .Nitrate Bath fllled 
with solution. Half-pint solution extra in glass bottle. 
Spare dipper for Bath, with piece of marine glue for ce- 
menting, if required. Carbonate of Soda, one drachm. 
Glass plates in ^ox, with any number extra. Linen cloth 
and leather for polishing. Broad camel’s-hair brush. 
Pneumatic plate-holder. Pifteen ounces of plain Collodion. 
Five ounces of iodizing solution. Five ounces of Cadmium 

Collodion. One ounce of iodizer containing Bromide 

« 

*■ This little piece of apparatus is not essential ; a very form consists 
of a RamsdeWs Rositive eye-piece, which may be made to serve also as a 
foeuBsing glass. See * Iiiveipool PhotograpMc Journal/ voL ii. p. 249. 
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f ■ (p. 284). Two four-oimce stoppered; bottles for iodized 

Oollodion. , Two or three spare ditto, yarious sizes. Bottle 
of Varnish. Three ounces of Ether ' and Aicohol, mixed. 

Ditto, of absolute Alcohol. DittOj 'of Spirits, of Wine. 

Two-onnce measure. Half a quire of blotting-paper. Two 
hand-cloths, with sponge or tow for wiinng. Half an 
ounce of P^^rogallic Acid. Four ounces of glacial Acetic 
Acid. Half an ounce Citric Acid. Twelye-ounce bottle 
for solution of Pyrogailic Acid. Sulphate of Iron, one 
ounce. Six-ounce bottle for solution of ditto. Cyanide of 
Potassium for cleaning lingers. Two or three small de- 
veloping glasses, holding each twelve drachms. A dropping- 
bottle fined with Nitrate Bath solution (see page 305). 

Hyposulphite of Soda, eight ounces, , Six-ounce bottle of 
saturated solution of ditto. Photographic tent, with table, 
poles, covering, and cords for fastening to the ground. 

'Criitta-percha tray, 12 ' X: 10. . Water bottle. Scales and 
weights. Minim measure. Gutta-percha funnel for filter- 
ing the Bath. A yard of yellow tammy or calico. Ditto 
of black calico. A ball of string, , Paper of pins. 

The leathern ease which is actually carried into the field 
.contains only, a portion of these Chemicals, wiz. two four-, 
ounce bottles of Collodion developing, solutions j drop-' 
ping-bottle and small glasses j Hyposulx^hite fixing liquid 
Etlier and Alcohol for diluting, etc. : all of which should 
be in turned wooden boxes. 

Before starting, it will be well to ''ascertain that the 
chemicals and apparatus are in working 'order, and in pa-r- 
ticular, that the tent does not let in the light. Prepare a 
plate tlierefore in the tent, and rear it up on blotting- 
paper immediately ox)posite to the yellow ,jwindow, for at 
least tw’o minutes. It ought, after this, to ■ stand the ac- 
tion of Pyrogailic Acid without any staining^ This point 
is of importance, because it will be required sometimes to 
give the plates a long draining, and therefore there must 
be security against the presence of -even a trace of white - 4 1 

Having proved the tent to be tight,- next see to the Ca- ' 
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mere, whether liglit gets ixi between tlie two portions of 
tbe body (p. 314) ; if it does so, tlie focussing .-^lotk must 
inrariably be thrown over tlie instrumeiit during exposure. 

Collodion and Nitrate Bath for Landscapes, nor- 
mal Collodion of page 262 may be safely recominendedfor 
landscape worlc on plates 10x8, and 12x 10. Tbo film lias 
a little too much tendency to repel the developer when tlie 
JSTitrate Bath is entirely aqneons, but this disappears as 
Alcohol accumulatespn it. The Negatives are also rather 
too hard and intense^in sunny weather, e^specially so when 
the plain Collodion has undergone partial decomposition 
by long keeping before iodizing, or if the sample of Ethei 
was impure. These defects the operator may have to en- 
counter, as also a tendency to white spots if the Collodion 
is very new and sensitive. Develope with Pyrogallic Acid 
and Acetic Acid as a rule. 

It will be well to iodize a portion of the normal Collo- 
dion about three weeks or a month before use. ^ When tlio 
colour becomes of an amber-yellow you will lind that al- 
though slow in action, it is admirably adapted for distant 
views uniformly lighted. New Collodion would produce a 
thin red Negative under such circumstances, and would pro- 
bably fog during development : ago increases the contrast 
and favours clearness and brilliancy. For arehiteeturai 
subjects the old Collodion is also better as a rule, since it 
gives greater decision and sharpness to the lines. 

The .rapidly-acting Cadmium Collodion of page 320 is 
useful on occasion for glens and other views lighted from 
above, but it is liable to solarization and other defects al- 
luded’ to at page 321 if employed too frequently^ alone. 
Mixed with the, normal Collodion, it assists in bringing out 
the shadows when the organic reactions due to decompo- 
sition are excessive. Pyrogallic Acid and Citric Acid is a 
suitable developer for this Collodion in a strong light. 

In many works on landscape photography Bromides are 
said to aid in rendering the green foliage. In this opinion the 
Writer does not concur, having found tlial sinqily iodized 
Collodion of the most sensitive kind is better for .^fing de- 
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tails ill foliage. ' The Bromide however is usefal in many 
ways, sometimes in, keeping back the shadows when a highly 
sensitive iodized Cohodion gives too flat a picture. At other 
times in remedying defects of the Pyroxylme such as ex- 
cessive hardness and insensitiveness due to decomposition, 
or again in obviating over-action of light, and thus haimo- 
nizin'g the sky with the landscape beneath, ^h® “oma 
Oollodion of page 263 bronio-iodized, has been txammed 
by one of our most successful landscape Photographers, 
aiid is reported to answer for plates of 10 x8, or lo X .-, 
but to be deficient in contrast unless kept alter iodizing, 
and to yield more intense Negatives in the winter than m 
the summer. This latter peculiarity doubtless depends 
upon the contraction of the film which takes place in 
hot weather, thus impeding penetration by the 
Amateurs would obtain feeble landscape Negatives with 
this OoUodion when bromo-iodized, and the fonnuk of pagc 
343 is recommended in preference. The Pyroxyhne in 1 1 . 
hatter formula produces greater contrast, and 
Collodion, although slow in action, gives a go^ <iualfiy 
of Negative. Sulphate of Iron, followed by Pyrogame 
A .It, naffe 306, is the proper developei ioi 
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organic impurity. However tills may be, the opinion is 
almost iiniversal, that in travelling with a I^itrate Bath, a 
ready means of adding Acetate should always be at liaiui ; 
and the Bath should, if possible, be carried in a vessel per- 
fectly full. 

Mr. llussel Sedgfield recommends that in talcing inte- 
riors a second Nitrate Bath should be used much weaker 
than the first, and the plates be washed in it previous to ex- 
posure, iu order to reduce the quantity of free Nitrate of 
Silver upon the surface and thus to lessen the ill effects 
which result from the drying of the film during the ne- 
cessarily prolonged exposure. The second Bath may con- 
tain 15 grains of Nitrate of Silver to the ounce of Water ; 
and the difference of sensitiveness, although very deci- 
dedly seen in operating in the ordinary way, will be less 
perceptible 'when the plates are kept fi.fteen to twenty mi- 
nutes between sensitizing and development. 

Mm.ipidaUom.--The principal difficulties to be appre- 
hended are from heat and dust. To avoid them, pitch the 
tent if possible in a cool and shady p>lace, and after setting 
it up, wipe the table inside with a damp cloth. C<Mit the 
plate rather rapidly, and give it the full rocking motion 
before setting. It is very desirable to keep it in the Bath 
as long as possible, on account of the tendency to vinous 
sti^eaks and lines, but on the other hand, when the tempe- 
rature of the Bath solution is high, the chances of fogging 
are greatly increased by leaving it in the liquid, anci the 
Writer has been informed by one wdio has had much expe- 
rience in hot climates, that the only plan there practicaldc 
with a simply iodized Collodion was to dip and remove 
almost immediately, allowmg not more than thirty or forty 
seconds in the Bath. 

When the slide is carried to a long distance, siicli as five 
or ten minutes’ walk from the developing chamber, fold tlie 
focussing cloth round it and be careful that it is not much 
shaken or tapped against the Camera legs. 

Give rather a long exposure, since it is a common error 
to allow an insufEcient time in the Camera : the result of 
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wiliek be an intense Negative, with tbe foliage very 
dark. As an average, three ininiites will be sufficient for 
a near view well lighted, or thirty seconds for a distant 
view including sky and water. Six to ten minutes may 
be required for an isiterior, or a bit of forest scenery in 
which tlie light comes from above. , These remarks apply 
to Collodion of a. straw-yellow colour, and a Lens of 15 - 
inch focus and |-iDch aperture. 

Ought the view to be sunlit or not P A good diffused 
light for three-fourths of the exposure, with the sun peep- 
ing out at the latter end, is to be preferred, but with Col- 
lodion and Bath in the best order, and both free from or- 
ganic decomposition, a long exposure will give everything 
in correct gradation, even in the brightest sunlight. In 
other cases the means before suggested for remedying ex- 
cessive contrast and hardness of Negative must be tried 
(p. 168 ). It is said that the Camera ought to be turned 
awaij from the sun, lest the rays should strike upon the 
glass and cause irregular reflection, but as it is sometimes 
convenient to neglect this rule, a projecting shade may be 
carried out in. front of the Camera. 

In whatever position the Camera be placed, observe tha.t 
it is carefully , levelled, since it is only with a Peteval Lens 
that you can venture to point the instrument at all up- 
wards without destroying the perpendiculars. It will be 
found convenient to rule tlie greyed glass with a number 
of vertical lines parallel to each other, by which the posi- 
tion of the marginal parts of the image may be at once 
seen. 

Before removing the plate from the slide for development, 
all the solutions should be placed near at hand, the Pju'ogal- 
lic Acid in a small beaker or bird- glass, and the dropping 
bottle containing Nitrate of Silver. Whether the plate is 
to be redipped in the Bath before development will depend 
upon the skill of the operator and upon the length of time 
it has been kept. The Writer has worked successfully in 
t‘Ool ’(;\ eather with films which have been out of the Nitrate 
Bath for twenty minutes j a full sweep was required to 
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cany tlie developer up to tb.e edge, but when once started, 
the action proceeded with regularity. The plan of redip- 
ping is always attended with a danger of fogging, but it 
may be used with some samples of Collodion which give 
luiusuaily clear pictures, Eemove at once after the second 
dip, and drain away most of the excess of .ISTitratc with 
blotting-paper,, otherwise the developer will, not amalga- 
mate with the film. It is not nneommon to find the Nega- 
tives very grey and metallic on plates which have been car- 
ried a long w^ay after sensitizing, but this generally indi- 
cates that the Collodion is made from decomposed Pyroxy- 
line, or that the Path is out of order (p. 135). A second 
dip in the Bath will not be likely to remedy this defect. 

The Writer has been desired to give a formula for a con- 
centrated solution of Pyrogallic Acid, to be simply diluted 
with w^ater when used, thus avoiding the necessity of car- 
rying scales and weights. This plan has indeed been fol- 
lowed successfully; forty gi’ains of Pyrogallic Acid being 
dissolved in one ounce of Glacial Acetic Acid, and twenty 
minims added to an ounce of water when required for use. 
The strong solution becomes black from decomposition in 
the course of a few weeks, but w'hen diluted it has only a 
faint yellow tint, and is tolerably efiective in bringing out 
the image. In place of Acetic Acid strong Alcohol may 
be used as the solvent, half a drachm of Pyrogallic Acid 
being dissolved in one ounce of spirit, and twenty minims 
of the resxilting liquid added to each oimco of acidified 
water. No attempt must be made however to combine 
Acetic Acid and spirit in one solution, since abundance of 
Aeetic Mher would be generated by so doing. These 
plans of preparing a concentrated developer are useful for 
a few weeks’ keeping, but are not recommended for an un- 
limited time. 

Having applied the Pyrogallic Acid to the film, keep it 
waving backw' ards and forwards and observe its behaviour. 
If it turns muddy and the image comes o\it rapidly, this 
maybe due to the great heat of the tent, and it can scarcely 
be hoped that the picture will be free from stains after 
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fixing. Proceed tlien to bridle tiae reduction by use of a 
stronger Acid, as advised at page 164. 

Sulphate of Iron lias been mentioned in the first part of 
this Work as an occasional substitute for Pyrogallic Acid, 
when from a want of intensity in the light, or. some other 
cause, it is diifieiilt to bring out the dark parts of the pic- 
ture; bun an objection to its use in Landscape . Photogra- 
phy, with simply iodized Collodion, is the, danger of stain- 
ing the hfegative. This is particularly liable to happen 
when the plates are exposed! for a lengthened time, as in 
copying interiors, etc., and then carried to a considerable 
distance before being developed. 

In out-of-door Photography it is often an object to eco- 
nomize water as far as possible, and hence the inquiries as 
to the minimum which -vvili suffice for M^ashing the plates. 
By some the plan is followed of letting the plate dry after 
development, and fixing it at the journey’s end, but this 
cannot be recommended with all samples of Collodion. It 
is not uncommon in such a case to find that when the film 
is wetted for the second time and the Hyposulphite ap- 
plied, it splits across in various parts and detaches itself 
from the glass. Others again have recommended a mix- 
ture of honey and water to be poured over the plate, so 
as to preserve it in a moist state, but the Writer has not 
given this plan a trial. Soinethmg will depend upon the 
kind of box employed for stowing the Negatives after de- 
velopment, for with plate boxes made pui'posely by the 
late Mr. xircher, and in which the glasses were laid hori- 
zontally, the interval of separation was so small that there 
was little or no evaporation, and the pictures could be 
fixed in the evening with impunity. 

A Photographer of experience recommends that when 
plates are fixed on the return from the journey, a camel’s- 
hair brush should be dipped in spirit-varnish, and passed 
round the edge of the film, to about an eighth of an inch 
inwards : the solution of Hyposulphite may then be ap- 
plied without much fear of detaching the Collodion from 
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When the plates are fixed upon the spot, the operation 
should he performed outside the tent, but 3iot in the direct 
rays of the sun, and the Negative must be first washed 
with water to remove the Py rogallic Acid, or it will be- 
come brown and foggy on being brought out to tlie light. 
Here we experience the advantage of a capacious, iiexible 
Mackintosh bottle, which may be filled with water and 
carried to a distance slung over the shoulder, thus ahbr<h 
ing abundance of iluid for removing the whole of the Hy- 
posulphite before rearing up the Negative in the sun to 
dry. 

This division of the chapter would not be complete with- 
out some remarks on the substitutes for distilled water 
when it cannot be obtained, hut as this subject is fully dis- 
cussed in the Yocahulary, Part III,, the reader may there 
seek the required information. 

SECTION lY. 

How to Cojpy Hngravings, OH JPaintingSy etc. 

In this branch of Photography we have to consider in 
the first place whether the copy is required to be of a re- 
duced size, or of the same dimensions as the original, be- 
cause in the latter case the operator works with a less 
amount of light, and hence the mode of proceeding must be 
different. The colour of the object should also be taken 
into account, inasmuch as the yellow^ faded tint of old 
prints and manuscripts is very detrimental to Photographic 
action. 

To Photograph a full-sized steel engraving on a plate 
not larger than 7x6 or 5x4, is a very siinxde operation, 
and no special directions will be needed. E.emo\'e the en- 
graving from its frame (the glass would cause irregular re- 
fiection) and suspend it vertically and in a reversed ])osi- 
tion, in a good diffused light, placing a black cloth behind 
it, if any bright refieeting surface be presented to the Lons, 
Point at it a Camera mounted with a portrait Lens, and if 
the image upon the ground glass appears misty towards the 
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edge, make a diapliragm/’^ and place it in front of tlie an- 
terior glass. Fasten on, also, a projecting funnel as de- 
: cribed' at,.page.312.' 

Instead of a portrait Lens an ordinary yiew Lens may 
be used,, and as the field to be covered is small, a coinpa- 
ratirely large diaphragm will suffice. 

The exact state of the Collodion and Mtrate Bath is not 
very material ; but a yellow sample of Collodion, kept a 
few days after iodizing, may be. preferred. Be careful not 
to over-expose the plate, develope with Pyrogaiiic Acid, 
and fix with Hyposulphite. 

The copying of old prints, manuscripts, maps, and dia- 
grams, on plates of lOx 12, 15 x 12, 20x 17, etc., is an ope- 
ration requiring greater care, and the difierent steps may 
be described successively: — 

Avrayigemeni of the Apparatus . — The Author has been 
at some pains in collecting information on Lenses for copy- 
ing purposes. The subject is beset with difficulties, be- 
cause qualities are required which appear to be incompa- 
tible with each other. The best authorities however are 
agreed as follows: — The old form of view Lens (p. 76) 
possesses certain advantages. The number of glasses and 
of refieeting surfaces is small, so that the light is not much 
intercepted in passing through the Lens ; hence the image 
is bright, and an intense Is egative is more easily obtained : 
in addition to this the construction of the Lens is simple, 
so that the optician has less difficulty in mastering it. 
But, on the other hand, the distortion of the common view 
Lens is a great defect, foT it is more decided than that of 
any other form, and especially so if the Lens be at ail 
strained by bringing it very near to the object. The best 
mode of obviating this is to employ a Lens of a tolerably 
long focus, and not to work it at the extreme limit. Thus 
if the instrument be of 20 inches focal length, and be con- 
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Take a piece of ordinary cardboard, and cut two circles, the one within 
the other. The larger should be of the same size as the Lens, and tho 
sniallorthat of the aperture requii-ed, Black tb© diaphragm mth Indian 
Ink on both sides. 
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stracted to cover a plate of 15 inclics hy 12, it may be used 
for copies of tbe full size up to ID inclios by 8. Beyond 
that, tlie copy, althongli sufficiently correct for many pur- 
poses, would not be likely to bear accurate measurement. 
Soothing will be gained as regards distortion by diminisliing 
the size of tbe cliapbragm, and tbe plan of pushing tbe 
stop nearer to tbe glass, altbougb rendering ilie lines 
straigbter, cannot often be adopted, because it makes the 
field concave, and thus destroys tbe definition at tbe cdg<3s. 
Tbe difficulty of covering a largQ field perfectly fiat is in- 
deed severely felt with tbe common vievr Lens ; so much 
so that tbe operator, after reducing tbe size of tbe stop as 
far as practicable, is often compelled to remove it to a 
greater distance from tbe Lens, even altbougb tbe distor- 
tion be thereby increased. 

Tbe portrait Lens of tbe ordinary form is remark- 
ably well adapted for giving straight lines, and has also 
the merit of producing great sharpness with a large aper- 
ture. Tbe objection is that the image is so concave as to 
be out of focus at tbe edges. Some of tbe best Photo- 
graphic copies of maps yet exhibited were taken with a 
portrait Lens of 12 inches focus, sto'pped down by a cen- 
tral diaphragm of 2 inches aperture. Tliese maps were 
copied piecemeal, and tbe separate pieces afterwards placed 
in junction. The portrait Lens, however, would be greatly 
improved for copying purposes if some mode of fiatteniiig 
tbe field were adopted so as to give better definition at tbe 
edges. Mr. Sutton, of Jersey, proposes the use of a con- 
cave Lens somewhat similar to the dispersing Ijous of the 
Orthographic combination, and tbe opticians are prepa- 
ring to carry out tbe idea. Tbe immediate eilbet of em- 
ploying such a central IS^egative Lens would be to lengthen 
tbe focus of tbe oblique pencils, and thus to secure a. lai'ger 
available field. Tbe loss of light by reflection from tlie 
additional surfaces constitutes an objection, which must be 
met by cementing tbe Lenses when possible. 

Tbe Orthographic, or Ortboseopic Lens is unequalled as 
regards its powers of producing a fiat image on a largo 
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plate, and of tlirowing tlie liglit well up into the corners 
of the picture. The distortion, however, is greater than 
with the portrait Lens, although somewhat less than that 
produced by the old form of view Lens. In sharpness of 
definition it is not equal to the portrait Lens, unless a 
siaalI,;stop he' used, ' and the' l?^egatives.-are ■'then lesS; easily 
intensified than when taken by the view Lens, since there 
are more reflecting surfaces to weaken the light. Many 
have complained of the Orthoseopic or Orthographic Lenses 
as being uncertain in their construction, and as often pro- 
duce misty images from a false glare of light. The best 
instrument of the kind which the Writer has seen had a 
principal focus of 4 feet, and when stoj>pecl down to an inch 
and a quarter, would cover from 18 to 20 inches square, 
sufliciently sharp, and with a distortion quite inappreciable 
to the eye. The amount of light absorbed or reflected by 
this Lens was considerable, but intense Negatives could 
be obtained by working in the open air. 

The Camera . — In a copying Camera everything should 
be sacrificed to rigidity, since the least vibration would 
produce a blurring of the lines of the picture. For ordi- 
nary puiposes it will be siiffieieiit to lengthen out a Camera 
of the common sort by a light cone, made to slide on at 
the fpnt ; but for copying maps and plans on a large scale 
a more substantial instrument should be provided, and 
should be placed upon a strong, and heavy table standing 
on four legs. If the instrument is to stand in the open 
air, it may be covered in and protected from wind and rain 
by a movable '‘Punch and Judy box,” with curtains at 
the front, sliding vertically and laterally, so as to shield 
the Lens from difliised light ; an additional curtain being 
placed at the back to facilitate the darkening of the cham- 
ber around tlie Camera, that the operator may see the 
image upon the greyed glass. The importance of fixing 
the Camera very firmly cannot be over-rated, and the dif- 
ficulty of efiecting this in a satisfactory manner with a 
large Camera, is considerable. This you will see if you 
make a pencil-mark upon the greyed glass, and focus a fine 
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Imc upon it : keeping tlie head quite still, the line nill be 
found to Tibrate from side to side, unless unusual precau- 
tions have been taken. 

A llange should be fitted to the cone in fro^it of the 
Camera, of a size to take the largest Lens which it is pro- 
posed to use, and for each smaller Lens an adapter sen’ew- 
ing into the flange. Sometimes Cameras arc made wiili. 
the Lens working back into the body of the instrument 
by a perpetual screw ; but this plan, although exceiieiit as 
regards protecting the Lens from diffused light, has tlie 
disadvantage of throwing the front of the Camera so near 
to the object, that sometimes after the focussing is com- 
plete, the light is prevented from failing properly upon 
the lower part of the picture. 

Supposing it be desired to copy the picture of the full 
size, fasten it to a black board, and bring tbe Camera up 
to it, until the distance equals twice the focal length of the 
Lens. Now, with a piece of string measure the length 
from the centre of the front j)m’t of the Lens to each 
corner of the picture ; if the four measurements accurately 
correspond, the print is properly placed, in the middle. 
IJirext focus carefully upon the ground glass, and with a 
foot rule or a string ascertain that the image is of the right 
size, ami also that it is ^erfecihj rectcvngular. To do this 
compare the inargmal lines with the edges of the greyed 
focussing glass, when the eye will at once detect any error. 
The picture will not be rectangular unless the Camera be 
absolutely level, and pointed quite at right angles to the 
picture ; if the vertical lines, for instance, fall inwards, the 
front of the instrument must be a little depressed. 

An inquiry is often made as to whetlier the sun should 
shine upon the picture ? This^ question can only be an- 
swered conditionally. In the case of an old manuscript, 
yellow and faded, of a sepia drawing, or of other subjects 
of that kind, the stronger the light the better. These 
colours are sometimes so non-actinic that they make but 
little impression upon the sensitive film, and can only be 
copied in direct sunlight. Other prints will show the tex- 
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tiire of the paper wlien copied in sunlight, and if the white 
j parts are pure the}' throw off quite enough light to pro- 

duce an excellent Photograph in the shade. A horizontal 
J '" light is .in all. cases to be preferred, and ■vertical rays,. may 

be cut off* by a narrow curtain of blue calico. The opera- 
tor may also regulate the light according to the rapidity 
of development of his picture, which will vary with the 
:.■,: focal length ami apeiinre of the Tens. 

; It is correct in theory to increase the amount of illumi- 

nation by using a portrait Lens when the image appears 
unusually dark upon the focussing screen, as wiU often 
be the case in copying old sepia drawings. For if a view 
Lens be employed, the amount of light may be too small to 
i make any impression upon the film when the shadows of the 

i picture are heavy : whereas, by opening up the aperture of 

I the Lens and admitting all the rays which can be collected, 

: a certain amount of detail will be obtained even in those 

parts of the picture which appear most unpromising. 

The CoUodmifor ooiyying . — Both the Collodion and the 
^ Nitrate Bath must be in the best possible working order, 

since tliey will be put to a severe trial in this process if the 
: copies are to be of the full size, and , if the Lens ha-s a very 

1 considerable focal length. Collodion made from weak Ne- 

I gative Pyroxyline (p. 155) will not answer the purpose, the 

i image developing in the grej metallic form, and being dilH- 

' cult to strengthen. No amount of. keeping, after iodizing 

j will bring it into the proper state and when it becomes 

i much coloured from free Iodine, the amount of Nitric Acid 

I liberated in the Bath will tend further to weaken the 

.ij, image and produce stains in developing, 

i The formula for a normal Collodion given at page 262, 

has been much used in copying, and this preparation un- 
doubtedly possesses the merits of being very limpid and 
i adherent to the glass. The Writer however finds it to be 

1 somewhat deficient as regards the required intensity, and 

i likewise to be too sensitive for copying black and white 

objects -without middle tints. Excess of sensitiveness is an 
T objection in copying maps ; it is difficult to preserve the 






transparency of lines and dots in siicli a easOj seeing that 
even black surfaces throw off a small anioiint of light, 
and a very sensitive Collodion is affected thereby. Hence 
it becomes convenient to prepare a second Collodion with 
more contrast and clearness of developing tliaii the last, 
and to mix them together or use them separately as occa- 
sion may require,^' 

Collodions for copying will nsnally improve by keeping 
after iodizing, but no definite rule can be stated. The 
normal Collodion of page 263 may usually be kept- for a 
month or six weeks in cool weather, or for three months if 
iodized with mixed Potassium and Cadmium. The Collo- 
dion described in the foot-note loses sensitiveness more 
rapidly on account of the high temperature employed in 
making the Pyroxyline. 

In place of simple iodides, the Collodion of the foot- 
note may be iodized with Bromide and Iodide conjoined. 
Many operators esteemed skilful in this branch of the art, 
attribute their success to the use of the Bromo-iodide, and 
to the sharpness of outline, with freedom from fogging and 
spots, which it imparts. A want of intensity constitutes 

* Formula for a Copying Collodion . — In ihe direction a now given the reader 
is presumed to be acquainted with the manufacture of Collodion as described 
iu Part I. and also in th.e First Chapter of Part II, Take of 

Oil of Vitriol, sp. gr. l-S-l-S 3 fluid ounces. 


. 1 fluid ounce. 

. fluid ounce, 

. 80 grains. 

Temperature 170® to 175° 


Pure ISTitric Acid, sp. gr. 1*45 . . 

Water , , 

American Cotton ...... 

Purify and dry the Cotton in the usual way. 

Fahr. Time of immersion five minutes. 

In the above formula the proportion of diluted Oil of Vit-riol is reduced in 
order to render the Pyroxyline less homy. The "Watt-r is also reduced in 
quuntiiy with a view of adding to the intensity, and the temperature is raised 
twenty degrees to lessen sensitiveness and imx)rovo the flowing qualities. 

The perfection of this Collodion will depend entirely upon the Pyroxyline 
being exactly in the proper state ; it must ])e broken up and small iu quantitj 
oii leaving the acids, and inclined to be dusty on drying; otherwise more 
water should be added or the time of immersion inercasod from five to i'»>n 
minutes. In washing the Pyroxyline a final bath, of very dilute Ammonin- 
may be used, since a trace of alkali appears to assist in gi'ting intensiiy. 

The Ether and Alcohol are to he in the usual proportions, and the iodizer 
may consist of Iodide of Potassium simply, or may contain an extra grain of 
Iodide of Cadmium to each ounce if the film appears too opalescent. 
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its only defect, to OYercome wliicli tlie picture may be 
bung in a good light, and the i^late be jBLsed with Cyanide, 
and' subsequently'; treated by Davanne’s Iodine method, 
presently to be described (p. 345). In copying maps and 
plans of full size by Lenses of four , or six feet solar focus, 
the light is, according to the Author's experience, too much 
reduced to yield a dense IJ^egative with any Collodion ex- 
cepting the simpl}^ iodized. 

The Bath Solution for Co]3ying pimposes must be xmc- 
pared with recrjjsialUzecl Nitrate of Silver, perfectly free 
from that impurity mentioned at page 135, which -weakens 
the reduction, destroys the bloom, and produces spots and 
stains. A trace of xicetate of Silver will be favourable 
rather than otherwise ; about as much as would be pro- 
duced by dropping a single drop of Ammonia into ten 
ounces of the solution, and supersaturatingwith Acetic Acid. 
The trough for holding the solutiou being of considerable 
size must be made of gutta-percha, which can be done 
■^Tith impunity if the gufcba-percha is of good quality (p. 
135). The Bath will iniprove by moderate use if all the 
chemicals are pure : tlie dim becoming less repellent to the 
developer, giving rather more intensity, and yielding cleaner 
Negatives. 

JElxpomre of the Flutes , — No special directions will be 
needed under this head, excepting when the object to be 
copied presents merely a black and white surface. In such 
a case the ordinary rules for exposure fail, the middle tints 
being absent. When a photographic copy of a map or 
diagram has received an insufficient amount of exposure in 
the Camera, the parts of the Negative cori’esponding to 
the black lines remain very clear, without showing any 
disposition to fog under the action of the developer, but 
the lights develope slowly, and are not sufficiently intense. 
Slightly over-exposed Negatives, on the other ha'ud, deve- 
lope more quickly, and Tvith a deeper, shade of colour, but 
it is difficult to prevent the solution of Pyrogallic Acid 
from clouding over the lines, and thus rendering the design 
invisible by reflected light. 
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The time of exposure in copying pictures wiilTary inuch 
with the focal length of the Lens and the sensitiveness of 
the Collodion ; but in the case of an Ortlioscopic Lens, 
stopped down, as much as five minutes may be given for 
an oil painting, even in the direct rays of the sun. A black 
and white object would require aboxit a minute or a minute 
and a half under similar circumstances. 

Development . — This is often a tedious operation, and 
when the Negatives are taken in a weak light, from live to 
ten minutes are commonly spent in getting up the intensity 
to the proper point. Pyrogallic Acid will be found the 
best developer as a rule, when the Collodion contains Iodide 
only ; and it will be often advisable to reduce the quantity 
of retarding Acetic Acid to one-half, otherwise the Silver 
will be thrown down in a too crystalline and metallic form. 
If the diminution in the amount of Acetic Acid makes the 
developer £ow with dilEculty, remedy it by adding twenty 
niininis of Alcohol to the ounce. 

In Che ease of engravings, paintings, sepia drawings, 
etc., a careful process of pushing the development in the 
ordinary way (p. 305) will usually suffice to give intensity, 
if the Collodion be in the proper state. Hold the Nega- 
tive for an instant against the yellow liglit whilst the image 
is commencing to develope : if the slightest tone of pre- 
vails, the continuation of the process will be easy, but %Theti 
the picture is blue and silvery there will be a difficulty. 

Negatives of ma]3S, plans, printed matter, etc., ought in- 
variably to be mider-developed in the first instance, so as 
to obviate all chance of depositing Silver on the lines. Tlie 
Pyrogallic Acid must be poured of]f‘ as soon as the image 
appears in all its parts, and the Iodide of Silver cleared 
away by weak Cyanide of Potassium, after wliicb tin? re- 
development may be carried on as before described. It 
will occasionally hap^mn in this process of intensifying 
that an opaline deposit of Silver will be thrown dowui in a 
very regular manner upon the clear parts of the Negative, 
stopping abruptly at the points where the true image com- 
mences. When this happens, a stronger acid may bo used 
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ill tlie ixitcDsifying developoi’, viz. Citric Acid instead of 
Acetic Acid, and tie Writer has found tlie solutions de- 
scribed under tbe bead of “ Busseil’S' Tannin Dry Process ”, 
■toniiswer/admirably for that purpose.^, . ■ ; ■ ; 

Aptfflcial Ifodes of strengthemng ]Sfeg<x>twes» — Tliese 
ivili be required in all cases where tbe actinic intensity of 
the iigbt falls below a certain point. In making a full- 
sized J^^egative of a Collodion Positive on glass, by means 
of a Portrait Lens stopped down in the way desex’ibed at 
page 337, the method of Davanne will often be found suf- 
lieient. Throw a crystal of Iodine into Spirits of "SSl ine 
until the liquid becomes very dark and opaque, then add 
a few drops of the solution to distilled water, enough to 
render the water of an amber-yellow. Too much Iodine 
causes a blacliish turbidity in the water, but this is in- 
stantly removed a little Spirit. After fixing and wash- 
ing the picture, pour on the aqueous Iodine solution for 
about a minute, then wash under a tap, and expose for an 
instant to diffused daylight. Carry the plate back again 
into the dark room, and intensify with mixed Pyrogallic 
Acid and .Nitrate of Silver in the usual way (p. 305) : no 
second fixing will he needed. 

The additional de|)osit obtained as above described will 
often be found sufficient, and when such is the case the 
method is to be preferred, because the half-tones of a Pho- 
tograph are easily obliterated by too much intensifying. 
In the case of large copies of maps taken with Orthoscopic 
Lenses of long focus, the Iodine method proves insufficient, 
and the fine lines of the drawing become partly obliterated 
during the prolonged development. In such a case it is 
advised to devclope the plate only partially in the first in- 
stance, and to fix it with Cyanide of Potassium ; then to 
intensify twice with Pyrogallic Acid, Citric Acid, and Ni- 
trate of Silver, and lastly to treat the plate with the two 


following liquids 

" riodine * . . 6 grains. 

No. 1. 4 Iodide Potassium 12 grains. 


N^'ater > .■ bounces.': 
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_ r , . . . 1 clraclim. 

INo, ’ I •^ater . . 6 ounces. 

Apply 1^0. l-eitker in the yellow Toom or in tlie clayligM, ' 
niitil the whole of the image is converted into Iodide of Sil- 
ver and the deposit a^^pears yellow throiigliont. Then 
pour water on the image from a jug, and apply No. 2, 
which must be allowed to remain until tlie yellow” colour 
changes to a deep reddish-browm. Lastly, dry the plate, 
and varnish in the usual way. The theory of this ])rocess 
is explained at page 170. 

If the opacity of the Negative is not complete after the 
above treatment, it will indicate that the amount of real 
Silver in the image was insufficient to produce opacity when 
converted into Sulphide. A second Negative must there- 
fore be tahen, and the intensifying with Pyrogallic Acid, 
Citric Acid, and Nitrate of Silver continued for a longer 
time. Even if this continuation of the development should 
not appear to add much to the density, it must still be per- 
severed with, since after the application of the Sulphide of 
Potassium the difference will be manifest. 


SECTION V. 

Rules for talcing Stereoscopic and Imta7itaneoiis 
Rliotographs. 

Binocular pictures of a large size, for the reflecting Ste- 
reoscope, may be taken with an ordinary View Lens of 
about 15 inches focus. The ground glass of the Camera 
iiaving been ruled with lines in the manner described at 
page 338, the position of some prominent part is marked 
upon one of the lines with a pencil, and the first view is 
taken. The stand is then moved laterally to the ])roper 
distance, and the Camera adjusted to its second position 
by shifting it until the marked object occupies the same 
place as before. The distance between the two positions 
should be about one foot wffien the foreground of tlie pic- 
ture is twenty-five feet from the instrument, or four feet 
when it is at thirty or forty yards. But, as before shown 



at page 93, this rule is not to be followed implicitly, much 
depending upon the character of the picture and the effect 

ffesirei-. , ' 

Biotographs for the refracting Stereoscope are taken 
with small Lenses of about inches focus, !For portraits, 
a Camera may advantageously be fitted with two double- 
conibiiiatioii Lenses,' of If inches- .diameter, -.exactly eq_ual 
in focal length and in rapidity of action. The caps are 
removed simultaneously, and the pictures impressed at 
the same instant. The centres of the Lenses , may be sepa- 
rated by three inches when the Camera is placed at about 
six or eight feet from the sitter. 

Pictures taken with a binocular Camera of this kind, re- 
quire to be mounted in a reversed position to that which 
they occupy on the glass, or a jpseudoscopic effect will be 
produced. The Negatives may be cut in haff, the right 
half being printed on the left side, or the finished prints 
may be reversed before mounting. 

Mr. Latimer Clark has devised an arrangement for ta- 
king stereoscopic pictures with a single Camera, which L 


exceedingly ingenious. Its most important feature is a 
contrivance for rapidly moving the Camera in a lateral 
direction without disturbing the position of the image upon 
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tlie gToimcl glass. Tliis will be iiiiclersiooii by a reference 
to the woodcut on page 347. 

‘*A strongly-framed Camera-stand carries a fiat table 
about 20 inches wide by 16, furnished with tlie iisiial ad- 
justments. Upon this are laid two flat bars of wood in the 
direction of the object, and parallel, and about tlie width 
of the Camera asunder. They are 18 inches in length ; 
their front ends carry stout pins, wdiich descend into the 
table and form centres upon w^hieh they turn, Tlieir op- 
posite ends also carry similar pins, hut these are directed 
upwards, and fit into two corresponding holes in the tail- 
board of the Camera. 

when the Camera is placed upon these pins, and 
mowed to and fro laterally, the whole system exactly re- 
sembles the common parallel ruler. The two bars form 
the guides, and the Camera, although capable of free late- 
ral motion, always maintains a parallel position. In this 
condition of things it is only suited to take stereoscopic 
pictures of an object at an infinite distance ; but to make 
it move in an arc, converging on an object at any nearer 
distance, it is only necessary to make the two guide-bars 
approximate at tbeir nearer end so as to converge slightly 
towards the object ; and by a few trials some degree of 
convergence will be readily found at wliich the image ■will 
remain as it were Jixecl on the focussing glass -while the 
Camera is moved to and fro. To admifc of this adjustment,* 
one of the pins descends through a slot in the table, and 
carries a clamping-screw, by means of which it is readily 
fixed in any required position. 

order how’ever to render the motion of tlio Camera 
smoother, it is advisable not to plaee it directly upon the 
two guides, but to interpose twm thin slips of wmod, lying 
across them at right angles, beneath the front and back of 
the Camera respectively (and winch may be fixed to the 
Camera if preferred), and to dust the surfaces v'ith poxv- 
dered soap-stone or French chalk.’' 

In addition to this arrangement for moving the Camera 
laterally, the slide for holding the sensitive plates must be 
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raodifted from the common form. It is oblong m shape, 
and being about ten or eleven inches long, resumes some 
little ada])tation to fit it to the end of an ordinary Camera. 
The glasses are cut to about 6J inches by ; and wben 
coated with Iodide of Silver, the two images are impressed 
side by side, the plate being shifted laterally about 
inches, at the same time and in the same direction as tne 
Camera itself. 

The operation of taking a portrait is thus peiTormed. 
The focus having been adjusted, and the bars approxi- 
mated about a quarter of an inch in front to give the right 
convergence, the Camera and the slide are hot/i drawn to the 
left hand. The door is then raised and the xfiate exposed. 
ISText, the Camera, and after it the slide, is shifted to the 
right hand, and the plate in its new position having been 
again exposed, the door is closed and the operation com- 
pleted, . 

Pictures taken with this instrument do not require to 
be reversed in mounting, the left picture being purposeiy 
formed on the right-lmud side of the glass. 

In choosing between the Latimer Clark Camera and the 
Camera with twin Lenses, the operator will he guided by 
circumstances. If he wishes to take pictures nearly in- 
stantaneous, two separate Lenses will he a sine qitd non, 
but the efiect in the Stereoscope is not so decided, and 
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Lenses arranged on. a line vertical witli tlie front of tlie 
Camera. 

Portrait Lenses of tlie qiiartcr-plate size are often em- 
ployed for Stereoscopic Laiidscaxie Pkotograpliy, mstead of 
Tiew Lenses, tlie diapliragras being placed midway between 
tbe glasses. The advantage is that one Lens may be made 
to answer both for portraits and views. 

The Manipulaimis and Chemicals . — Any extended di- 
rections on this head would be superfluous. Photography 
oil plates of the Stereoscopic size is f he most simple branch 
of the art, and for that reason is usually recommended to 
beginners. The amateur may commence by reading the 
general theory of Positive or ISTegative Photography, as 
the case may be, in the Seventh Chapter of Part 1. 
may next practise the manipulations described in the Pirst 
Section of this Chapter, and afterwards read such observa- 
tions on Collodion portraiture and landscape Photography 
as he will find in the two preceding Sections. The Collo- 
dion and other chemicals are made by the formula given 
in Chapter I., Part II., and the list of apparatus and bot- 
tles is taken from page 32S. 

]Vfevertheless, to attain to first-rate excellence in Stereo- 
scopic Photography requires skill and practice, and it is a 
conunon remark that these pictures are often defective in 
iiist balance of light and shade. The Negatives are deve- 
ioped too strongly, which gives to the print an appear- 
ance like chalk or snow. The brilliancy of the Camera 
image is in fact so great with Lenses of 4-|-incli focus, that 
special appliances are often required to subdue the force 
of the development (p. 153). 

It has before been shown that the intensity of deve- 
lopment will vary much with the strength of the Nitro- 
Sulpliui-ic Acid used in making the Pyroxyline. For Ste- 
reoscopic Photography in a strong light the P 3 'roxyline 
prepared in weak acids will give the softest pkdures and 
by using two iodizers, the one consisting of mixed Iodide 
of Cadmium and Potassium, and the other of Broino-iodicle 
(p. 284), the operator will be enabled to meet any case 
which may arise. 
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Ti nous markings on tlie second picture, due to defective 
draining (p. 801), and a transparent band at tlie edge lowest 
in tlie slide, from a wave of Nitrate solution accumulating 
at the bottom, are failures common in Stereoscopic Pho- 
tography. The plan of taking two sets of pictures at once 
upon a square plate, removes these, defects in great mea- 
sure, by obriating the necessity of turning the plate after 
V draining to make it fit the slide, and by allowing a margin 
for stai.ns. It is perhaps to be regretted that the ordinary 
Stereoscopic glass was not cut somew^hat broader in the 
first instance, although it would be inconvenient to make 
any change, now that this size of 6J by S-J has been so 
long established. 

'\\hth some samples of Collodion which have undergone 
organic decomposition, or with any Collodion dijiped in a 
Bath in the state described at p. 135, only one of the two 
Stereoscopic pictures can be properly taken ; for during the 
time of the impression of the first plate, the other part of 
the sensitive Iodide undergoes a change, and the second 
0 picture in consequence is weak and metallic. A Camera 
with twin Lenses must be used in such a case, or no satis- 
factory result will be obtained. 

The state of the Nitrate Bath w^ill require a little extra 
attention in Stereoscopic Photography, wLen the troughs 
are made narrow, and their capacity is small. Two or three 
days’ hard w^ork in hot weather will occasionally throw the 
Bath out of order, either from Acidity or Alkalinity, ac- 
cording to the state of the Collodion: and on account of 
accumulation of Ether, etc., the liquid will begin to run 
C into lines as above described. 

Residues of Iodized Collodion, which have lost much of 
their sensitiveness, may often he used up in Stereoscopic 
Landscape Photography when the light is good. And al- 
though as a rule old Collodion gives more intensity of 
image than new, yet as the density of Collodion varies 
much with the amount of free Iodine which causes the 
^ colour (p. 182), it sometimes happens that a bottle of Col- 

^ lodion previously esteemed useless, is found to produce 
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a better quality of Negative than could be obtained ■syitli 

the same freshly iodized. The occasional occurrence^ of 
such a phenomenon, has doubtless originated the saj ing 
that mhen any unusual complication oi diflleultifs occiir.s^ 
in Collodion Photogi-aphy. it will be well to try the plan of 
mixing together the contents of a, 11 the stray Collodion 
bottles upon the shelf. 

INSTANTAKEOUS PICTURES. 

Pictures shown as lyistania neons arc, as a rule, taken 
hy a brief exposure, but yet one occupying an appreeialile 
amount of time, as is evidenced by the fact that the out- 
lines of moving objects are more or less indistinct. On 
making inquiry into the means adopted to obtain such 
pictures, we usually find that no precautions were taken 
beyond those of working with good Collodion, and admit- 
ting as much light as possible through the Lens. 

Can any substance be added to Collodion which will as- 
sist it in giving instantaneous pictures ? hfarty would an- 
swer this" question in the aflirmative, mentioning such bo- 
dies as Creosote, Oil of Cloves, etc., which have been said 
to increase the sensitiveness. But in all pro].)abilily when 
such bodies were found to produce a good efiect, the Collo- 
dion was not itself in the best possible state. It may have 
been made in the first instance from impure materials, or 
have undergone a decomposition by keeping either before 

or after iodizing. _ 

"With Collodion of the most sensitive land, iodized wain 
Cadmium only (p. 284), perfect Negative portraits have 
been taken in the shade (in a London afternoon light) m 
half a second, the Lens being 1 J inch aperture and 4^ inches 
focus. The dark parts of the picture were fully brought 
out, a jioint which must ahvays be borne in niiud, since it 
is well knowm that if the artist be content to sacrifice a 
little detail in the shadows, ho can obtain the picture in 
one-half of the time, and it is in the shadow s that instan- 
taneous Photographs are usually deiectivc. 

Proto-iodide of Iron has been spoken of as an aecelera- 
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ting agent. It ^yiIl quicken old and brown Collodion con- 
siderably, but in tlie case of tbe most sensitive Collodion, a 
foiirtli or a fiftli of the total exposure would be the utmost 
gain to be anticijjated ; and when we consider that Collo- 
dion prepared with Iodide of Iron soon loses its sensitive- 
ness, -and: also introduces Proto-Nitrate -of. Iron, a deve-, 
loping agent, into the Bath, its use is a questionable ad- 
'vaiitagev'.' ■ 

The Bath for instantaneous pictures should always be 
prepared from the best quality of Nitrate of Silver, crys- 
tallized a second or even a third time. Certain additions 
■may be made which will increase the sensitiveness of the 
Batli for a time, such as a few drops of an Alcoholic so- 
lution of Gallic Acid (p. 136), or in some cases a grain or 
two of Glycyrrhizine. The Writer, however, hesitates to 
recommend them, finding that they are only suitable for 
certain states of Collodion, and that the effect produced 
upon. the Bath is transitory, and ultimately injurious. 

Sulphate of Iron is theoretically the proper developer 
(p. 167) j but in this instance also the state of the Collo- 
dion must be taken into account, and with feeble Collo- 
dions employed soon after iodizing, the iron salt would be 
likely to produce a weak and foggy picture. 

The actinic power of the Lens employed is of more im- 
portance than either Collodion or Bath, in instantaneous 
Photography. View Lenses of the common form are not 
quick enough as a rule, but good results have been obtained 
with Stereoscopic view Lenses corrected for spherical aber- 
ration after an improved mode (p. 73), and worked with a 
large apertime, Orthoscopic Lenses are slower by nearly 
one-half than those of the old form when stops of the same 
size are employed ; but these Lenses ought to admit of 
being used without any stop, when the nature of the object 
is suitable, and no great depth of focus is required. Por- 
trait Lenses stopped down to about one-half, with a dia- 
phragm between the glasses, have hitherto been principally 
used for instantaneous views ; and ail those precautions 
must be taken "which have before been suggested at pages 
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312 and 324 for the purpose of preYentmg; diiliised hgbt 
from entering the Camera, — such as a funnel in front- of the 
Lens ; a black lining to the tube of the Lens ; annulus 
of black Tarnish at the posterior surhice of the Lens ; dia- 
phragm in the Camera midway j and a cloth covering the 
Camera during exposxme. 

xi good arrangement for a first attempt at instantaneous 
Photography, is a Stereoscopic Camera mounted with twin 
portrait Lenses. A light outside easing of mahogany, 
blackened in the interior, slides over the Camera when not 
in use, and draws out so as to project several inches be- 
yond the Lenses when the pictures are taken; the open- 
ing of the box in front being still further contracted, if ne- 
cessary, by a blackened card, with two circular apertures 
corresponding to the lenses. There are no caps to the 
Lenses, but a black cloth hangs down in front of the loose 
box just described, and is raised tor an instant to admit 
the light. Begin by adjusting the two Lenses to a cor- 
responding focus from tile front, then draw out the sliding 
box, and (the rackwork of the Lenses being now out of 
reach) complete the focussing from the back. Those who 
desire a more elaborate arrangement than that now de- 
scribed may obtain ifc by applying to the dealers in Pho- 
tographic apparatus. 

In order still further to secure such an. amount of suc- 
cess as will be encouraging, make the first trials on a 
clear spring morning, and at the seaside, it practicable. 
The few instantaneous pictures which are exhibited have 
doubtless been selected from a number of failures ; for the 
operator soon finds that even with apparatus and clieinictds 
in tbe best order, he depends much upon tbe light, and 
cannot alwaj^s obtain the same success. 

A few words of advice may be given on the preparation 
and development of the plates. Employ, when practicable, 
a eommodions tent or yellow room, so as to be enabled to 
perform all the manipulations rapidly. You will .find that 
if the .fihn from heat or other causes becomes partially 
surface-dry, the Collodion will be less sensitive, and, with 
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tlie same Chemicals, a considerably longer time must be 
ailow-ed in tlie Camera. If the ' Pyrogailic Acid' acts very 
qiiicklj^, anci brings out a faint red image, as is often the 
case' ill .'Using,: a /Sensitive Collodion for,' distant "objectS; well 
lighted, the plate at once with Hyposulphite or dilute 
Cyanide, and then, after carefully washing with water, in- 
'tensiiy:;'with;..,£resh^ and^ Hitrate” of-.-Silveras 

'advised.at page B05. , . ' " ,'■■ 'I"'- ' h';' 

In conclusion the Writer desires to recommend a trial of 
the Bromododized Collodion, of pages 262 and 2S4, for in- 
stantaneous pictures of animals, etc., taken in the open air. 
Bromo-iodized Collodion is undoubtedly less sensitive than 
simply iodized, but not very materially so when the Bath 
contains forty grains of Nitrate of Silver to the ounce of 
water. The great advantage is that a Lens of larger 
aperture may be used, and the image thrown suddenly upon 
the film, without giving rise to fogging during develop- 
ment. With simply iodized Collodion the action of the 
light appears to extend laterally, :but with the Bromo-io- 
dized the edect is more nearly limited to the parts of the 
Iodide which receive the image. 

The Photographer may avail himself of the advantage 
offered by a Bromo-iodized Collodion in photographing the 
spots on the sun's disk. The intensity of the light is here 
so considerable that it is very dihicult to prevent over- 
action when using a simply iodized Collodion ; whereas 
the Bromo-iodide developed with a feeble redueing agent 
is quite manageable. One grain of Pyrogailic Acid in half 
a drachm of glacial Acetic Acid and an ounce of u^ater will 
bring out the imago rapidly ; although, as already shown at 
page 163, such a solution is too weak for Bromo-iodized 
Collodion exposed in a light of only moderate intensity. 


SECTION; VI. 

On the I^hofograyluc Delineation of Microscopic Ohjects, 

Many specimens of Micro-photography which have been 
exhibited are exceedingly beautiful ; and their production 
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is not difficult to one tlioroii^iih acquainted with the use 
of the Microscope and with the iiianipulations of the Col- 
lodion Process. It is important, however, to possess a 
" 'geod^ apparatus, aiid to have it properly ■ arranged. 

The object-glass of the ordinary compound Microscope 
is the only part actually required in Photography, but it 
is useful to retain the body for the sake of the adjiisiinonts, 
and also the mirrors used in the illumination. The eye- 
piece, however, which simply magnifies the image formed 
by the object-glass, is not actually necessary, since the same 
efieet of enlargement may be obtained by lengthening out 
the dark chamber, and throwing the image further off. 

Arnmgcment of the Aj^pcirafus. — The Microscope is 
placed w'ith its body in a horizontal position, and thc5 eye- 
]fiece being removed, a tube of paper, properly blackeiied 
in the interior, or lined w’lth black velvet, is inserted into 
the instrument, to prevent irregular reflection of light from 
the sides* 

A dark chamber of about two feet in length, having at 
one end an aperture for the insertion of the eye-piece end 
:.of ■ the body, - and ■ at ■ the . other a groove - for carrying the 
'slide, containing- the s.ensitive plate, is then a.ttached ; care 
. .be.'ing' taken to stop -all crevices likely to admit diffused 
light. An ordinai’y Camera may be employed as the dai'k 
ciiamber, the Lens being removed, and the body lengthened 
out if required by a conical tube of gutta-percha, made to 
. fosten into the fiange of- the Lens in front. The whole ap- 
paratus should be placed exactly in a straight line, that the 
ground glass used in focussing may fall at right angles to 
the axis of the Microscope. 

Tlie length of chamber which has been recommended, 
measuring from the objeet-giass, is from two to three feet, 
according to the size of image required : if extended beyond 
this, the pencil of light transmitted by the object-glass 
will be diffused over too large a surface, and may produce 
a faint picture. It will be shown, how’ever, as we proceed, 
that some' operators have produced good results with a 
Camera of double the length here mentioned. The object 
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slioiikl be illuiiiiiiatecl by sunliglit if it can be obtained, 
but a bright diffused daylight iivill succeed with low-power 
■ glasses,' and especially when Tositi Yes are taken. : Employ 
the concave mirror for rejecting the light on the object in 
.../■the latter case ; '.hut in. ■the', former .the plane mirro^ ds'': 
better,, except with p.o.we,ra exceeding ■.a. ''quarter' of an 'hach, 
.'Uiid ■of large^ angular .apertnre. 

Tl.ie time of exposure must be varied according to the 
intensity of the light, the degree of magnifying power, etc. 
At this point a difficulty will probably occur from the 
plane of the chemical focus not corresponding, as a rule, 
with that of the visiial focus. This arises from the fact 
that the object-glasses of Microscopes are “ over-corrected'’ 
for colour, in order to compensate for a little chromatic 
aberration in the eye-piece. The violet rays, in con- 
sequence of the over- correction, are projected heyond the 
yellow, and hence the focus of chemical action is further 
froni'the glass, that the visible image. 

The allowance may be made by shifting the 
plate, or, what amounts to the same thing, by removing 
the object-glass a little away from the object with the fine 
adjustment screw ; the latter is the more convenient. The 
exact distance must be determined by careful experiment 
for each glass ; but it is greatest with the low powers, and 
decreases "as they ascend. ■ 

Mr, Shadbolt gives the following as a guide : — " An inch 
and a half objective, of Smith and Beck’s make, required 
to be shifted l-60tli of an inch, or two turns of ilmiv fine 
adjustment; a 2-3rds of an inch, l-200th of an inch, or 
half a turn ; and a 4-lOths of an inch, 1- 1000th of an inch, 
or about two divisions of the adjustment. , With the l-4th 
and higher powers, the difference between the foci was so 
small as to be practically unimportant.” 

There is some reason to think that the hind of 
employed may have an influence upon the separation of the 
foci. Mr. Delves found that with sunlight the difference 
between them was small even with the low powers, and 
inappreciable with the higher ; whereas in using diffused 
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clayliglit wliieli liacl iiadergone a previous reflection from 
white clonds, it appeared coBsideraHe. 

The ohjeet-glasses of the same maker, and partieiilaiij 
those of cli^erent makers, also vary much ; so that it will 
lie necessary to test each glass separately, and to register 
the allowance which is required. 

Mr. Eeeves Traer, who has been veiy successful in this 
Irraiich of Photography, has kindly flavoured the iliithor 
with his experience. Iii attempting to arrange his Micro- 
scope according to the directions above lie failed in 

fixing it as steadily as he could desire, and was induced in 
e'msecpienee to have a brass apparatus made for imitiiig 
together the object-glass, stage, mirror, and adjustments, 
and screwing them bodily into the Camera. The whole 
then formed only one piece, and became perfectly tmdor 
control.^ 

The Camera which he emploj-s is about four feet in 
length and ten inches square. He uses a eomave mirror 
of two and a half inches diameter, made purpose!}^, the or- 
dinary mirror having been found to be too small ; and in 
the track of the rays of light, he places an inverted object- 
glass of a lower poiver than the one employed in inagiii- 
■'.fying,-to serve as ■'■an achromatic condenser. ■ The stage, is 
firmly, fixed in a vertical position, and lias tw'O spring clips 
to hold' the 'slip of glass on which the object is mounted, 
'There are ho stage movements : but two adjustments are 
eraploj^ed as usual, a coarse for focussing with Jow^ powders, 
and a fine for the higher powers. The milled head of the 
fine adjustment is niarked into a certain number of divi- 
sions. to allow for the clifierenco between tlie visual and 
eliemical focus by a graduated rotation. 

The Camera with its brass mountings aflixed to it is 
placed upon a table in the open air, its long axis in a line 
with the sun’s rays, so that the source of light is bohiiKl 
the operator as he looks into the instrument. The mirror 

* Atliagvam of this aiTan«?eniient wHl be found iu the dlrh volume of the 
^ .Tournal of the Photographic Society/ The price charged for it by the 
Blicroseope-malicr was, five pounds. 
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is then sMfted until tlie field appears equally iiluTuinated, 
and tbe position it ouglit to occupy will easily be found by 
moving it backwards and forwards Aintil a ■ brig^^ wtee ' 
spotnfrefleeted'B seen,, on '■some.. portion of tlie field. ' 

.■^"ben.'tiiis isdlie case, tbe object-glass nsed.-in .condensing..,. 
is probably exactly in tbe focus. ..of tbe. ;niiiTOi^''u^Mcb-.it ' 
'. ought .not to be, and . therefore bbe .‘mirror must 'be,, pushed ' 

:. 'bae.k'':'a little, so allow the '.reflected ..rays'' to cross; be- 
fore entering the condenser, after which the white spot 
will disaxipear. With glasses lower than the |-inch a x>lane 
' m.,iiT'or.,may .be used. ' ■ 

The exact power of glass which ought to be employed 
will depend upon the nature of the object, and not so much 
upon the size of image required. A large image can 
always be obtained with a low power by prolonging the 
Camera and tlirowing the focus further off ; but to exhibit 
the peculiar structure of some objects it is essential to em- 
ploy a high power, and when low powers are substituted, 
surface-markings, dots, etc., are in a measure lost. In 
X)laee of throwing the image further off when a large re- 
presentation is desired, an eye-piece may be used, thus 
saTing additional length of Camera. Theoretically the eur- 
Tature of the field is increased by so doing, but nothing 
],)ecu]iar was observed in the specimens taken in this way 
excepting a little loss of definition. The eye-piece of least 
magnifying power is the proper one to employ, and it may 
be pushed into the brass tube from the interior of the 
...'■.Cameraf.,.',;.' 

It is important to work in a bright light, and rather 
quickly ; because if many seconds are allowed to elapse, the 
sun shifts its position siiiliciently to disturb the circle of 
light formed by the mirror. Mr. Traer has not been able 
to confirm the observations of Mr. Delves above quoted, 
that the chemical foci of microscopic objectives vary with 
the quality of the light. 

The late Mr. Hewlett exhibited enlarged Micro-Photo- 
grax)hs of a very superior quality. His experience was as 
follow's: — It is a waste of time to work in a bad light. 
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Tlip sim's rays may be condensefl upon tlie object by means 
of a large plane rejector and a double convex Lens of six 
indies diameter. Tlie employment of lovr-power glasises 
is most successful, and wlien tlie liigber powers are used, 
tlie difficulties increase at a rapid rate. A f-incb object- 
glass is useful, tbe difference between tbe foci of wliidi 
ivas found to be of an inch. It is better not to use a 
larger angular aperture tlian is actually required to display 
tiie structure of tbe object, but to cut off tbe excess of 
aperture in some instances bj^ a stop placed against ibe 
posterior' Lens of tbe obj ect-glass, Tbe use of . other Lenses, 
added to tbe object-glass for tbe purpose of making the 
visual and chemical foci coincide, is not recommended.^ 

ChemicaU and Manij)ulaii(m,^ for Mwro-^lioiograjphy. 
— The image when formed liy tbe direct rays of the sun 
is remarkably brilliant, and the Kogative may be obtained 
under favourable circumstances in one or two seconds. 
Tliere are usually strong contrasts of light and shade, some 
parts of the image being very dark and others extremely 
light. The remarks therefore on Collodion and Bath made 
under tbe bead of Portrait Photograph}-" will apply in this 
case. liiteiise Collodion prepared from Linen, or Cotton 
at high temperatures of IS'itro-SuIpburic Acid, will become 
red in tbe lights before tbe shadows can be brought out ; 
and if either Collodion or Bath contain organic matter 
such as Glyeyrrhizine, Grape Sugar, etc., the effil will be 
increased. Acetate of Soda in the Bath is not to be re- 
commended, for the same reason. Iodide of Potassium will 
form a better iodizer than Iodide of Cadmiimi, as giving a 
film less liable to solarize under a strong light. And for 
some objects the presence of Bromide will be an improve- 
inent ; since Bromide always gives the power of exposing 
for a long time without producing over-action, and in a 
very bright light it does not interfere in getting up tbe in- 
tensity of the K'egative. 

In the cjise of a simply iodized Collodion, the ordinary 
developing solution of Acetic Acid and PyrogaHic is re- 

* PhotograpKic Notes, toI, iii. p. ICS. 
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commended in prefereilce to Citric Acidnnd Pjrogallic 
Acicl» the former beiaig more adapted' for bringing -out. tlie 
/. heai^, sMdowSj^ .abnndant in some Micro- 

■■ 'Scopicobjeets. / 
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I^kotografh^ m Sot OMmates, . 

The Photograx^hic Art is now so extensively practised 
ill India and other parts of the globe, where the climate is 
more or less xinfavonrable, that the Author has been in- 
duced to devote a distinct Section to the subject* Those 
points which have already been explained in the First 
Division of the Work, or in the separate Sections of the 
present Chapter, will not again be brought forward, the 
reader being simply referred to them when necessary. 

The Galotype Paper Process has until very recently 
almost exclusively occupied the attention of Landscape 
Photographers in India and other hot climates, Collodion 
having been found uncertain in composition and properties, 
and didlcult to manipulate. The paper itself, however, is 
variable in composition, and the manufacturers do not 
apx^ear to he able to produce a quality which is xmiformly 
good for Photography. Hence there is a general disposition 
to employ the Collodion process, and especially so now 
that it is better understood. 

The Calotype Paper Process, as far as the Writer can 
gather, is usually practised in hot climates by simply 
iodizing the paper and rendering it sensitive without the 
use of any Gallic Acid. Gallo-Nitrate of Silver has been 
found to decompose quickly, and to produce weak and red 
Negatives, with general fogging on the surface. The most 
common failures, in addition to the one above mentioned, 
are spots and woolliness, both of which are often due to the 
use of paper unadapted for the purpose. 

On the subject of Collodion, the Author can give more ex- 
act mformatioB. The process of “ baking,” as a correspon- 
dent terms it, which Collodion undergoes in its transit to dis- 
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taat parts of India, is tlie roTerse of favourable to a iuM 
coiitainingtwo sncia tmstable substances as Pyrosyline and 
Ether, Hence, as the above Writer continues to observe, 
** Ho two samples appear to arrive in the same condition, 
some being very limpid and others semi-gelatinous, Oc- 
casionaliy awliite precipitate is seen in the plain C^olloclion, 
and when such is the case, the fluid becomes very brown 
on adding the iodizer, and pictures cannot be taken except- 
ing by an exposure of almost impracticable length/' These 
remarks .were penned some years ago, and would scarcely 
be applicable in the present advanced state of our know- 
ledge. 

The mode of proceeding originally adopted by the 
Author was to send out Collodion of different qualities, 
and to receive reports of their general mode of working. 
The results were, shortly, as follows : — Collodion made 
from Lmen is not good for transit : it becomes thin like 
water, and sometimes deposits a precipitate ; the fllni is 
very rotten and insensitive. Collodion from Cotton at tem- 
peratures high enough to generate Nitro-G-liicose (p, 115 ) 

. : stands better . than the last :. good' pictures were tak.eii with 
this GGiIodio.n., but - it - -required a-. long exposure,' and soon 
turned, red, -Collodion from Cotton Eyroxyline made at 
lower temperatures, and iodized with Iodide of Cadmium, 
succeeded perfectly. 

In carrying Collodion abroad, great attention should be 
paid to the quality of the Ether ; which in certain states 
is very readily ozonized by the Eyroxyline, and destroys 
the tenacity of the Aim. Tiie Author fi,nds Methylated 
Erlier to be more changeable than pure Ether, but at the 
same time confesses that good reports liave been received 
of i^Iethylated Collodion sent out from this country iodized 
with Iodide of Cadmium. In this instance the Pyroxy- 
line was doubtless of the best quality, since the Linen 
Collodion which decomposed on tiie voyage wus not found 
to work well, oven when iodized with Iodide of Cadmium. 

The latter question, viz. as to the proper iodizer for nega- 
tive Collodion which is intended for exportation, is of im- 
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portaiice, and yet a difficult one upon which to pronounce 
an opinion. It appears that much of the Collodion is used 
for portraits .and; moving objects,' , a, comparativelj' small 
proportion only being employed for large, yiews. . 'The use 
of Cadniinm therefore is a great security : because if the 
Ether becomes partiaity decomposed in. dts ■transit,, fhe'' 
ehaiice of obtaining quiidc pictures is always greater with 
Iodide of Cadmiiiio. than with Iodide of . Potassium..' ' 
Selecting Cadmium, therefore, in preference to Potas- 
sium, let us consider two or three difficulties which the 
operator have to encounter with it in hot climates. 
Supposing the xdaiiif Collodion and iodizer to have been 
sent out separately, it may happen that the preparation 
w'dl give at iirst rather a foggy ISTegative; if so, keep it 
! for a short time in the iodized state, and it will improve. 

The next difficulty to bo contended against is the red- 
ness and feeble quality of Cadmium Negatives taken in a 
bright liglit ; the skies being usually solarized from over- 
^ action. The use of the Citric and Pyrogaliic Acid deve- 

loper (p. 164) is a remedy for this condition, and gives 
additional intensity of sky when the feebleness is dne to 
over-action of light. In a hot climate such a developer 
ought to be strong enough to bring out the shadows, and 
it is of all the three formulte (p. 287) the one most likely 
to give a Negative free from fogging. When the fogging 
end over-action of light appear to be caused by the neu- 
tral reaction of a film produced by Cadmium Collodion, 
the Writer remedies these defects by a solution of Iodine 
in Alcohol, one grain to the drachm, dropped into the Col- 
5 lodion until a clear yellow^ tint is produced : free Nitric 

Acid is then liberated on dipping the film in the Bath, and 
t lie employment of the Iodine is found to increase not 
' only the clearness of the picture, but also the intensity : 
neither does it make much difference in the sensitiveness, 
if the light be good and the temperature high. 

Air. Sutton, of Jersey, has advocated the emidoyment 
of a Collodion containing a far larger quantity of xilcohoi 
than is usually preferred, viz. about three parts of Alcohol 
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of sp. gr. *805 to one part of Ether. It appears to ilie 
"Writer that the ordinary proportions are better for our 
own climate, but that the Alcoholic Collodion would merit 
a fair trial when the rate of evaporation became exeessive. 
Iodide of Cadmium is not in this case a suitable iodizer, 
from its tendency to gelatinize the Collodion in presence of 
excess of Alcohol. Any other Iodide would speedily liberate 
iodine when used alone, but a mixture of Iodide of Sodium 
(p. 125), Iodide of Ammonium, and Iodide of Cadmium, 
about 1-|- grains of each, with 1 grain of Bromide of Ani- 
raoniuni to prevent too speedy decomposition, w'onld pi-o- 
bably answer all requirements. Thei*use of Bromides has 
indeed been tried in hot climates, and is reported upon 
most favourably. 

A Photographer of experience, who has used simple” 
iodides in hot countries, observes that tlie I^Titrate Bath is 
liable to more rapid change than in England : it becomes 
acid, and requires constant neutralizing. May not this 
acidity be due to an oxidation of Ether or ^yieobol at the 
expense of the Oxygen contained in the I^itrate of Silver? 

On opening a box of Collodion which has been subjected 
to a high temperature in its transit, be careful to put it 
away at once in a dark place, since the fluid is probably in 
a state to ozonize rapidly by exposure to light, and in that 
case it would soon strike a brown colour with Iodide of Po- 
tassium. Negative Collodion which has arrived in India 
in a useless condition on account of this property of libe- 
rating Iodine, has been found very serviceable for taking 
Positives. To convert a Negative Collodion into one for 
Positives, see the directions at page 278. 

Apparatus and -Folding Cameras are not re- 

commended for hot climates. The body of the instrument 
should be rigid and of substantial construction, bound with 
brass at the corners, and, if expense is not an object, pa- 
nelled at the sides. The best mahogany thoroughly dried 
should be employed. 

The Nitrate Bath, if of large size, may be carried in 
gutta-percha, as glass Baths are liable to be broken in the 
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journe}?*. A dipper, for instance, inadvertently left in the 
Bath,, would .probably crack it during the voyage. 

The Writer has remarked that very expensive sets of 
Apparatus are sometimes sent abroad with a supply of 
Chemicals altogether inadequate ; only a few ounces of Col- 
lodion being included, with a quantity of Mtrate of Silver 
barely sufficient to make a single Bath. The following 
list, corrected by the one given at page 828 for Landscape 
Photography, will be found to include all that is actually 
needed for the practice of the JS'egative Collodion and 
Printing Processes: — Collodion, 6 pints, with additional 
bromo-iodizer. IN’egative iSiitrate Bath, 80 ounces. Il^i- 
trate of Silver for replenishing Bath and Printing, one 
pound. Two six-ounce bottles of transparent Varnish. Py- 
rogallic Acid, 1 ounce. Glacial x\.cetic Acid, one pound 
and a half. Citric Acid, 4 ounces. Absolute Alcohol, 12 oz. 
Pure Ether, 12 ounces. Spirits of Wine, 1 pint. Dry 
Carbonate of Soda, 8 ounces. Hyposulphite of Soda, 4 
pounds. Cyanide of Potassium, 4 ounces. Papier Saxe, 

2 quires. Eiitering Paper, 2 quires. Chloride of Ammo- 
nium, 4 ounces. Chloride of Gold, 2 drachms. Liquor 
Ammonise, 2 ounces. Iodide of Potassium, J ounce. Iodide 
of Ammonium, | ounce. Tannic Acid, 2 ounces. Iodide 
of Cadmium, ounce. Bromide of Ammonium, i- ounce. 
Ikaolin, 2 ounces. Tripoli, 2 ounces. Gallic Acid, 2 ounces. ^ 
Albuminized paper for printing. Litmus paper. 

Collodion should be sent in bottles yrell corked, and then 
tied over with bladder and dipped in hard cement ; the 
stopper being fastened round the neck. This plan has 
been found to answer better than the most careful stop= 
pering, or even capping outside the stopper with glass. 
The bottles ought not to be quite full, the heat causing ex- 
pansion. As an additional security, fit each bottle into a 
tin box and pack it with sawdust. 

In opening these bottles, be very careful to clean away 
the cement with the blade of a knife, as a portion of it 
sometimes finds its way into the CoHodion. 

Two or three spare dippers should be sent with the 
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' Batk; also a piece of mariiie-giiie for nieiiding, and a s])are 
fociissing-glass. If both the fociissiiig-glasses are broken, 
tiy 3Ir. Shadbolt’s plan of substituting a ph^ee of plain 
glass coated with iodized Collodion, sensitized, washed, 
arid dried. This will show the image distinctly upon the 
surface of the. Iodide of Silveiv ^ 

Porcelain dishes are often broken in carriage : it may 
not be generally known that their place can be snpplierl 
by a sheet of ordinary Photographic paper folded into a 
tray and pinned tip at the corners. Cansoii’s Positive 
paper especially, will hold liquids for a long time : and if 
a more substantial piece of apparatus of the same kind 
lie required, it raaj^ be made by passing a sheet of paper 
through a solution of gutta-percha in Benzole, and when 
it becomes .dry, holding it to the fire so a.s. to melt the .little^ 

■ globules of . gutta-percha into the paper, and render it im- 
pervious. Any paper may also be made to hold water 
by fareJmentizing with Oil of Yitriol, as described at. 
page 101, but the cockling up is an objection. A sheet of 
plate-glass let into a framework of wood, will form an ex- 
cellent shallow tray for ITitrate of Silver, if the wooden 
, „ ''sides be well dabbedwith varnish to prevent absorption of, 
.'the solution. ■ ■ ■ .' 

^ . Albuminized, paper sent out from . E.ngland,, . has. bee'n 
^ foimd occasionally to decompose on the voyage. The eggs 
ought to be used quite fresh, and every sheet ironed to 
make it thoroughly dry before packing. Enclose the paper 
in a tin case soldered all round the edge to prevent it from 
taking the sea-water. 
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■THE PEACTICAL, DETAILS /OE,;. PHOTO GEAPHIG 


PEIKTTHG. ■ 


This CliapterAs (IhAcM — 

Section I.-"-~T,be ordinary process of Positive printing. 
... Sbctio.n Il.—Positive printing by development, inclu- 
ding tke production of transparencies for tlie Stereo- 
scope. 

SmTI03 1. 


Fosiiive JPrinting hy the direct action of Light* 


'■Tiie ordinary vaxietiesDf paper sold ■in.co.mnaeree are not,.; ■ 
siiinciently srnootii and uniform to be well adapted for the 
production i, of '^Positive, prints j. ■and .even ' bbe'-.. finest papers : 
prep,a.red' purposely,, for... .Pbotograpby. ,are, often defective.; . y: 
,. Hence eacli .s.iie0t sIiouMbe examined-'separately .by bolding', 
it against tbe light, and if spots or irregularities of texture 
are seen, it should be rejected. These spots usually con- 
sist of small particles of brass or iron, which, when the 
paper is rendered sensitive, decompose the Hitrate of Sil- 
ver and leave a circular mark very noticeable after fixing. 

The foreign papers, French and German, differ from the 
English in the mode of sizing adopted, and hence the two 
varieties will not produce similar tones, as already shown 
in Part I. In all cases there is a difference in smooth- 
ness between the two sides of the paper, which may be 
detected by holding each sheet in such a manner that the 
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light strikes it at an angle ; on the wrong side will be seen 
dark wa,Ty bands, of an incli to an incli and a half in 
breadth, caused bj the strips of felt on wliicli the paper 
was dried, 'Witb most qualities of paper no diificiiity 
w’liatem’ will be experienced in detecting the broad and 
regular bands above referred to ; but when they cannot 
be seen, the wrong side of the sheet may be known by 
gauze wire markings; or, in default of such, the paper 
may be wetted at the corner, when one side will appear 
.smoother than the other, ' 

PEEPAEATION OF SENSITIVE PAPEE. ' 

Tliere are three fonnulm for sensitive paper, viz, the Al- 
buminized, the plain, and the Ammonio-lS’itrate paper. — 
Forniula I. Preparation of Alhimmized Paper , — 
Take of . ' 

Chloride of Ammonium . . . 200 grains. 


Water 5 fluid ounces. 

Albumen 15 fluid ounces. 


Chloride .of Barium, ■ sometimes used in ^ sal ting, paper ^ 
instead of Chloride of Ammonium, is eontra-indicaced when 
... the. Alkaline Gold toning process is adopted, since ■the 
Carbonate of Soda would throw down Carbonate of Baryta 
#. .in. the papeiv'.. 

When pure Albumen is used without water, from 5 to 
8 grains of Salt to each ounce will be sufScient. The less 
the quantity of Salt the warmer the colour, but it must 
not be so far reduced as to injure the contrast and depth 
of shadow in the print. 

If distilled w'ater cannot he procured, rain-water or even 
common spring-water will often answer the purpose. For 
the Albumen, use eggs nearly fresh, and be careful that in 
opening the shell the yolk is not broken ; each egg will 
yield about one fluid ounce of Albumen. 

When the ingredients are mixed, take a bundle of quills 
or a fox'k, and beat the whole into a perfect froth. As the 
froth forms, it is to be skimmed ofl* and placed in a flat 
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clisli to subside. Tbe success of tbe operation depends 
Tery miieii upon tills part of tbe process, for’-if.tbe' Albii-, : 
ineii be not tboroiigbly beaten, flakes' of animal 'membrane 
, will be,,. left in, ,4be liqiii,d, and will ■ ca.nse,;S.treaks upon ' tbe , 
paper. Wben tbe frotb bas partially subsided, transfer it 
to a tall and narrow jar, and allow to stand’- for', :seyerai," 
boiirs, tliat tbe niembraiioiis sbreds'may settle to tbe bot- 
tom. Then pour off tbe upper clear portion, wbieb will be 
fit for use. Albuminous liquids are too glutinous to run . 
well tliroiigb a paper iiiter, and are better cleared by sub- 
",::'sidenee. 

Anoiber plan is to fill a bottle to about three parts with 
the sailed mixture of Albumen and Water, and to shake it 
well for ten minutes or a quarter of an hour until it loses 
its glutiiiosity and can be poured out smoothly from tbe 
neck of tbe bottle ; it is then to be transferred to an open 
jar, and allowed to settle as before. This method is more 
simple than tbe last, but is not so much used by makers of 
Albuminized paper. 

Albumen alone, without anj’ addition of water, gives a 
more highly varnished appearance, but much in this respect 
wull depend upon tbe kind of paper employed, certain va- 
rieties of paper taking more gloss than others : on this sub- 
ject consult tbe remarks made at page 181 , of Part I. 

The principal diftlculty in Albuminizing paper, is to 
avoid tbe occurrence of streaky lines, which, when the 
paper is rendered sensitive, hronze strongly under the in- 
fluence of the light. To avoid them, lower the paper on 
the liquid by one steady movement, since if a pause be 
made, a line will be formed. Some papers are not readily 
wetted by the ^Vlbnmen, and when such is the ease, a few 
drops of spirituous solution of bile, or a fragment of the 
prepared Ox-Gall sold by the artists’-eolourmen, will be 
found a, useful adjunct. Care must be taken however not 
to add an excess, or the Albumen will be rendered too 
fluid, and will sink into the paper, leaving no gloss. The 
Ox-Gali has been thought to make the paper tone more 
slowly in, the Gold Bath, and consequently the Writer 
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now omits it^ and adds two draclims of Spirits of Wine 
(prerioiisly diluted with wmter to prevent eoagiiiatioii) to 
eaeli four ounces of Alhiimen. This removes tlie greasi- 
ness in a great measure, ancl lessens the eliaiice of streams. 

Ill salting and Albuminmiig Pliotographie paper bv the 
formula above given; it is found that each quarter- sheet, 
nieasui'ing eleven inches by nine inches, removes one fluid 
draelim and a half from the Bath, equivalent to about one 
grain and three quarters of salt (hieliiding droppings). 
In salting plain paper each quarter-sheet takes up only 
one dracliui ; so that the glutinous nature of the Albunicu 
causes a third part more of salt to be retained by ilic paper, 

English papers are apt to curl up when laid upon the 
liquid, and the process of toning the prints is slow. IIol- 
liugworth^s thin paper, however, or Towgood’s paper, will 
succeed with an active Toning, Bath,, and they have , the 
merit of giving a bright and clear picture with good half- 
tone. 

A paper was recently in the marltet made by Mr. ‘Evans, 
of Hash Mills, Heme! Hempstead, and sized in a manner 
diderent from the English papers above described. It 
proved suitable for Albuminizing, and gave a red image 
in the printing frame. The proofs coloured rapidly in the 
^ Bath of Alkahne Cldoride of Gold, and reached a dark 
tone. If this paper could be produced vritli a unifoinnly 
good sizing, equal to that of the sample forwarded to the 
Winter, it might safely be recommended. 

Tlie thin Negative Paper of Canson, the Papier Hive, 
and Papier Saxe, have in the 'Writer’s hands given better 
results than Canson’s Positive Paper, ’which until recently 
was much used. 

To apply Albumen, pour a portion of the solution into 
a fiat dish to the depth of half an inch. Then, having 
previously cut the paper to the proper size, take a sheet 
by the two^ corners, bend it into a curved form, convexity 
downw’ards, and lay it upon the Albumen, the centre part 
first touching'the liquid, and the corners being low’ered 
gradually. In this way bubbles of air will be pushed 




for^iVards and exeliidecl. One side only of tlie paper is 
wetted: tiie otlier remains dry. Allow the sheet to rest 
upon the solution for OAe minute and a and then 
raise It off, and pin it up by two corners. If any circular 
spots, fee from Albumen, are seen, caused by bubbles of 
air, rcrdaee the sheet for the same length of time as at 


The paper uinst not be allowed to rest"iipon the Salting 
Bath much longer than the time specified, because the 
snlurioii of Aibuuieii lx;iiig alkciliiie (p, 18S), tends to re- 
inoYe the size from the paper and to sink in too deeply : 
t thusTosiiig its surface gloss.: ''v ■ P:; 

":"Albu:iiii,!iized paper wuih keep along time ■■in- a dry place., 
::Soiiie' iiare recoiiiinended to - press it with a heated .iron, 
ill order to eoa.gulaie the layer of Alburaen' -iipou the sitr* 

: fee,;, blit precaution is. iinnecessaiy, since the coagu- 
■....ia-tioii is perfectly effected by the Mtrate of Silver used in 
a^cmsitiziiig a,nd it is doubtful wlie:th.er /a-. -layer of^ rf^y 
:::;AlBurQ.eh,.adriiits; of coagulation , by, the /simple' ■application 
/oha; heated iron.- "^- 

//:>v:Ih;cu|thig-'the .tQ.: the''required;:;;sizes;.h^ 

spatula, and avoid touching the Albuminized surface with 
^ the : fingers.. ■Bress;-th6:':sheets fiat ^'between '.hoards, nrih n, 
:printhi.g' -frame,: -and :lf:p^ 

To vender ilie^arpev — This operation must be 

conducted by the light of a candle, or by yellow light. 
Take of 

■./ , . ..:60\grains.: ’il'/:-','! 

Distilled Water . . . . . 1 ounce. ’ 

Prepare a sufficient quantity of this solution, and pour it 
out into a porcelain dish. After it has been a short time 
in use, the Albumen dissolved out of the papers will cause 
a greasy scum to form upon the liquid, which if allowed to 
remain produces marbled stains ujion the sensitive paper ; 
it must therefore be removed by folding a strip of blotting- 
paper tlie exact breadth of the dish, and chawing it lightly 
along the siirfiice. Lay the sheet upon the solution in the 
same manner as above described for the Albumen. Three 
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minutes' contact will be siifBcient with tMn paper, but if a 
:...tky£ paper- 'be .-ased, foTH or.fire-' minutes must be .allou^ed 
for tlie decomposition. TIae pa^iers are raised from the 
soiiitioa by a pair of bone forceps, or coiiimoii tweezers 
tipped witk sealing-wax; or a pin may be used to life up 
tiie corner, wMcb is to be lield by tbe linger and tliunib 
and allowed to dram a little before again putting in tlie 
pill, otberwise a white mark will be produced iipon tbe 
paper, from decomposition of tbe ISTitrate of Silver. Wlien 
the sheet is bung up, a small strip of blotting-paper sus- 
pended from tbe lower* edge of tbe paper will serve to 
drain off tbe last drop of liquid. 

A Eatli prepared by tbe above formula is stronger tlian 
is actually necessary. Forty-five or fifty grains of pure 
2(itrate to tbe ounce of water would be sufiiciont ; but it 
must be borne in mind that tbe strength of the Bath di- 
minishes rapldhj by use, and hence, when tbe prints begin 
to be wantijig in vigour, with pale shadows and perhaps a 
spotted appearance, an addition of Nitrate of Silver must 
be made. 

The following little piece of apparatus, known as a 

Silver Meter,” is now almost imiversaily employed. 

■ ■ It consists of a cyiindri-cal vessel 
bolding some t^vo or tbree^ ounces,- with 
an hydrometer of the common form. 

- The .Sensitizing Bath fo'.be- tested';;is:-. 
poured into the glass,' aad- the.' bulb 
tloated in it, when tbe;iiumberD,f-;graiES,^' 
per ounce ivill be indicated by tbe part 
of the scale corresponding to tbe sur- 
face of tbe liquid- As these instruments 
are sold for a few shillings, and conse- 
quently are not; made with much cai’e, 
it is advisable to commence by preparing a GO-grain solu- 
tion of pure Nitrate of Silver, to verify the correctness of 
the scale. Observe also that the indications of tbe hydro- 
meter will cease to be trustworthy if the Bath contain 
Alcohol or Ether: hence an old Negative Bath, properly 







analyzed, will be found to yield three or four grains of Ni- 
trate per ounce, over the quantity given by floating. 

The solution of Nitrate of Silver becomes after a time 
.discoloiired;: by the Albumen, but maybe, used for sensi- 
tizing until it is nearly black. The colour can be removed 
by Animal Charcoal,'*" but a better plan is to use the 
“ Eiaoliiif ’ or pure white > china clay. Shake ujj twenty 
ounces of Bath with a quarter of an ounce of finely pul- 
verized Kaolin, and filter through paper. Kaolin often 
contains Carbonate of Lime, and effervesces with acids : 
if so, it must be purified by washing in dilute vinegar, or 
llie Bath will bec<.)me alkaline, and dissolve off the Albu- 
men. It is stated that an addition of Alcohol to the Ni- 
trate Bath prevents it from discolouring with Albumen. 

'When Kaolin cannot be obtained, the Bath may be de- 
colorized by shaking it u]) with recently precipitated Chlo- 
ride of Sliver in the curdy state. This substance has an 
affinity for the brown Bub -Albuminate of Silver which pro- 
duces the colour, and gradually carries it down, leaving the 
supernatant liquid clear ; but it is inferior to Kaolin as a 
'Aecolorizer.:;.; 

Old printing Nitrate Baths often become somewhat al- 
kaline from the reaction of the Albumen ; and the pro- 
portion of Silver falls so low that the coagulation of the 
Albumen is imperfect, and a white preei|>itate falls away 
into the Baih. In such a ca.se add to each ounce ten 
grains of Nitrate of Silver, and half a drop of Glacial 
Acetic Acid. 

Sensitive albuminized paper will usually remain good for 
several days, if pi’otected from the light, but it afterwards 
turns yellow^ from partial decomposition. To preserve the 
sheets white for a longer time, dry them in a warm place, 
and then pile them up under pressure in a printing-frame ; 
tills excludes the air, and is a better plan than that of 
placing the papers between the leaves of a book, since, as 

* Common ABimal Cliareoal eonfcaims Carbonate or Phosphate of Lime, 
the former of which renders the titrate of Silver alkalimi pnrilied Animal 
Charcoal is usually acid from Hydrochloric Acid. 
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B]ioxm afc page tliC' priaters' ink may gradually produce 
m efieet upon the surface. For a description of a drying 
apparatus intended to preserve sensitized papers for an in- 
definite time, see page 190. Papers so kept however can 
scarcely be considered equal to those recently sensitized. 

Formula II. Frejmmthn of Flam Ffq)er . — Take of 
Cliloride of Animonium .... 200 grains. 

Citrate of Soda ....... 200 grains. 

Gelatine . . 20 grains. 

Water 20 ounces. 

To prepare tlie Citrate of Soda, dissolve 112 grains of 
('itrie xlcid in tlie 20 ounces of Water, and add 1:33 grains 
of Ike dried Bicarbonate or Scsquicarbonatc of Soda used 
for eliervescmg draughts. Supposing the Citric Acid to 
he adulterated with Taiiaric Acid, tlie above quantity of 
Carbonate of Soda would be tod great, and free alkaline 
Carbonate would then remain in the liquid after the neu- 
tralization was complete. The size of the paper would be 
liable to suffer in such a case, and the print would not bo 
clean and bright. Excess of Citric Aeid, on the other hand, 
gives very clean pictures, but they are too pale and, reel, 
without depth of shadow. Amateurs desirous of siiriplify- 
iiig tlie formula may substitute an equal weight of Bo. 
eliello Salt ” for the Citrate of Soda : this substance is a 
Tartrate of Potash and Soda, and is sold by druggists in ' 
large crystals. A reference to Part I., page 189, will show 
that both Tartrates and Citrates are used for tlie purpose 
of giving a red and warm tone to the prints. 

Gse Papier Saxe, or Towgood’s or Hollingworth’s paper, 
for the above formula, each sheet being floated for one 
minute, and then suspended to dry as directed for albumi- 
nized paper. It is doubtful whether salted papers contain- 
ing Tarivate and Citrate are to be depended upon for long 
keeping, since in pmesenee of moisture tliese organic salts 
become mouldy, and absorb Oxygen from the air. 

Bender sensitive by floating for two or threej minutes 
upon the solution of Nitrate of Silver employed for the 
Albuminized paper. 
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Formula III. Amniordo-Nitrate Paper . — This is always 
prepared without Albumen., w'liicli is dissolved by Am- 
iBoiiio-i^itrate of Silver. Take of 

CMoricle of Ammoiiiiim 40 grains. 

Oelatine . . . . . . 20 'grams. 

Water ■* ' 20' ounces. 

Dissolve by the aid of heat, and filter when cold. 

Take ten or a dozen sheets of thin Hoilingworth*s or 
Towgoocrs paper, and having marked the right side, im- 
merse them bodily in the liquid, one by one, with care to 
remove air-|jiibbles. Then turn the batch over and remove 
them singly, beginning with the sheet first immersed. Each 
paper will thus be a similar length of time in the salting 
liquid."' ■' , 

This salting solution isirery weak, but it must be borne 
ill mind that the pa])ers being immersed will take up a 
larger quantity (p. 182), and also that the Ammonio-hTi- 
trate process requires' less, salt, inasmuch as. the Silver, so^, 
lution is to be laid on with a brush. 

An Ammonio-Ni irate papesr yielding a very rich colour 
is made by salting Towgood’s papeiv'br Papier Saxe, with 
a mixed Chloride and Citrate, in quantity exactly A??, 
of that advised in the last page, and afterwards sensitizing 
it with an 80-grain sokit.ion of Ammonio-Mtrate. The 
Writer however gives a formula with a'. smaller quantity 
of salt in preference ; having found that beginners cannot 
hmsh a highly salted paper sufficiently evenly to prevent 
marks on the finished picture. 

Sender sensitive by a solution, of Ammonib-Hitrate of 
Silver, 60 grains to the ounce of water, prepared as fol- 
low's: — ■ 

Dissolve the titrate of Silver in one-half of the total 
quantity of water. Then take a pure solution of Ammonia 
and drop it in carefully, stirring meanwhile with a glass 
rod. A brown precipitate of Oxide of Silver first forms^ 
but on the addition of more Ammonia it is redissolved.^ 


* If tlio excess of Ammonia does not readily dissolve 'the precipitate, pro- 
bably the IS^itrato of SEver Is impure. 
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’Wlaen tlie liquid appears to be eleariug up, add tbe Aio- 
moaia very cautiously, so as not to incur an excess. In 
order still fiirtlier to secure tlie absence of free Aninioiiia, 
it is usual to direct that, when the licpiid becomes per- 
fectly clear, a drop or two of solution of Z^itrate of Sil- 
ver sliouid be added until a slif/M inrhldH^j is again pro- 
duced. Lastly, dilute with water to the proper biillc. If 
the crystals of jSltrate of Silver employed contain a large 
excess" of ' free' Il^'itric Acid, no precipitate will be formed 
on the first addition of Ammonia: the free Nitric Acid, 
producing Nitrate of Ammonia with the alkali, keeps tlio 
Oxide of Silver in solution. This cause of error Iiowever 
is not likely to happen frec|uent]y, since the amount oi 
Nitrate of Ammonia required to prevent all precipitation 
would be considerable. From tl^ same reason, viz. the j>re- 
sence of Nitrate of Ammonia, it is often useless to attempt 
to convert an old Nitrate Bath already used for sensitizing, 
into Animomo-Nitrate. 

The great objection to the use of Ammonio-Nitrate of 
Silver, as above prepared, is the liberation of free Ammonia 
in sensitizing the s^ted papers. To obviate this in a mea- 
sure, the Author employs Nitrate of Ammonia as the sol- 
' •vent for -tlie Oxide of Silver. The solution is prepared as 
folio V s : — ^Dissolve 60 grains of Nitrate of Silver in half an 
ounce of water, and drop in Ammonia until the precijiitated 
Oxide of Silver is exactly re-dissolved. Then divide this 
solution of Ammonio-Nitrate of Silver into two equal parts, 
to 0776 of which add Nitric Acid cautiously, until a piece 
of immersed litmus-paper is reddened by an excess of the 
acid ; then mix the two together, fill up to one ounce with 
water, and filter from the milky deposit of Chloride or 
Carbonate of Silver, if any be formed, 

Ammonio-Nitrate of Silver should be kept in a dark 
place, being more prone to reduction than the Nitrate of 
Silver. 

To the It is not usual to float the paper 

when the Ammonio-Nitrate of Silver is used, for reasons 
.giveu at page 187 . Brushes are manufactured purposely 
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for 'appl 5 diig Sil?er soliitioiiSj but tbe hair is soon destroyed 
unless tbe brush be kept scrupulously clean. Lay the salted 
sheet upon blotting-paper, and wet it thoroughly by draw- 
ing the brush iirsfc lengthways and' then across. Allow it 
to remain flat for a miriute or so, in order that a suiBcient 
quantity of the solution may be ■ absorbed (you will see 
when it is ereiily wet by lookmg along the surface),' and 
then pin up by the corner in the usual way. If, on drying, 
u'hhe lines appear at the points last touched by the brush, 
it is probalfl-e that the paper was too highly salted, or that 
the AniiiiQiiio-Nitr ate contained free ..Ammonia, , 

Annnoiiio-ISfitrate puper is more prone to spontaneous 
decomposition than eit,her Albuminized, or plain paper ; 
hence it cannot be kept many hours after sensitizing with- 
out turning yelloif. 

, ■ .FBEPABATiOX. OF THE TOXTN-G' BATH. 

. Two fomiulffl Tuay be,, given, differing ;.but .little in their;, 
mode of action, or in the tones which they yield. The hrat 
is the more generally employed ; but the second, proposed 
b}"" Mr. Maxwell Lyte, has also many advocates, and is coii- 
:;'"si,dpteii::by;',someitbTrbdueeA:rwarmer 


r Solution of Chloride of Gold .■ . 1 fluid drachm. 
'No. 1, i Sesquicarbonate of Soda ... 10 grains. 

;■ 'y.'y..',;;" ■'■■.■■■fSoIutionof'Chlorid^ of'Gold A..,; T-'fluid 'drabhiMA 
Ho. 2. s Ordinary Phosphate of Soda , 20 grains. 

LBistilled Water 2 fluid ounces. 


,1 

I 

1 


The best Chloride of Gold to use for these formula is that ^ ! 

from which the excess of Hydrochloric . Acid has been \ 

nearly driven off by repeated evaporations to dryness on a i 

water bath. In commerce however this comparatively I 

neutral Chloride can rarely be /obtained, and even the | 

‘‘ Chloride of Gold and Sodium/* sold as a neutral salt, will ^ ,] 

,olen/bhfeundyon;'.testingioybe::vei^yae^^^^ 

advisable in the case of Formula 2 to-examine the-Chloride ' ^ 


i 

i 


m 


the pbacticai. details 


of GoM, and if its solution immediately colours litmiis«pa- 
l)Qi' {fa hrif/M red, to add to eacli grain a fragment of Car- 
bonate of Soda about tke siz-e of a pin’s bead. 

Tbe solution of Chloride of Gold contains a grain to each 
fluid draehra of water, and will keep for an tinlimited time 
without appreciable change, previously to the addition of 
the Carbonate of Soda. The toning baths, however, must 
not be kept ready mixed, since- they gradual!}^ become, co- 
lourless, and eventuaOy lose their toning properties in g3’eat 
measure, A useful simpiiiication, substituting measure for 
weight, consists in having always on hand an aqueous solu- 
tion of Carbonate of Soda containing twenty grains to the 
caince, or, for the second formula, a solution of Phosphate 
of Soda containing forty grains to the ounce. Half an 
ounce of the alkaline liquid would then in each case require 
a hnid draelim of the solution of Chloride of Gold, and a 
subsequent dilution with water to the Ml amount given 
in the formula. 

the toning bath is to be used soon after mixing* 
the Writer prefers to add the Gold to the concentrated 
alkaline solution, and to allow a few minutes to elapse 
. before:. d,iluting the,. object being to hasten the c-oiiversion., 
■ of a portion ■ of the Chloride into Oxide of Gold, and thus 
to diminish the tendency to eat away the delicate parts of 
the proof. 

THE FIXIXra BATH. 


Take of— 

Plyposulphite of Soda 1 ounce. 

Tihter 6 ounces. 


Dissolve without filtering, and preserve the solution in 
a stock bottle ready for use. 

MAKinULATOEY DETAILS OF DHOTOGEAPHIC PEIXTING. 

Sensitive papers ought not to be exposed in the frame 
until they are quite dry, on account of the dajiger of 
staining the Negative with Nitrate of Silver. It ivill often 
be convenient to dry the paper rapidly by the heat of a 
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jSre, or bj-^ a metal plat (3 placed over a lamp, wMcb. may be 
done without fear even in ordinary daylight, AniTnonio- 
iNitrate paper, liowever, will require- a little extra care, in 
tMs-^respect.\';''.' ;-V ^ 

Paper tbiis dried slioiild always be allow'ed ten minutes 
orlong'er to become cold before putting it into tlie printing-,., 
frame;, otherwise it will eoc-lde up and form ridges beneatb. 
■tbeW'eg,ativeb::'..:.f, '.f .b V'-:::-"--' 

Tlie to this xmrpose reversing- 

fraiiies arc sold, admit of being o]3ened at tbe back, 

"in oixler-to esaniiiie tl-iet progress of the .clarkeningby lig.ht, ; 
'Without:',,piXJducing' m,iiy disturbance - of .- position; Simple 
squares of glass however succeed equally w'ell, when .-a little 
experiei'i ce has been acquired, , They may be heki tog-etlier . 
feyblie ivoodeii clips .s-,old at .the American warehous-es.,,at a 
.sliiiliiig per dozen. . The, lower x>late should be . covered 
with black cloth .or ' velvet. . 

. Supposing the frame to be employed, the .shutter at the 
,'baek., is , rem,oved, :and the .Il^egative ..laid flat.upon the glass,. 
;Clbll:odion ' nid-e ,:,:upperniost.. ... : A; sheet . .of sensitive paper is , 
then placed, upon.- the ]l^.egative,: .senshive ..side;:d^ 
next comes a of thick felt ; and the whole is then 

tightly compressed by replacmg and bolting down the 
shutterr. ‘r'.The. aihount.pf :.'pre required' is'not,very con-,, 
siderable, but if the springs of the frame become too weak 
after a time, a few j3ieces of mill-board may be placed 
keceath,';'theiii.;'.'' : ■ 

This operation may be conducted in the dark room ; but 
unless the light is very strong, such a precaution vrill bo 
needless. The time of exposure to light varies much with 
the density of the iSTegative and the power of the actinic 
rays, as iiiilucneed by the season of the year and other 
obvious considerations. As a general rule, the best Nega- 
tives print rather slowly ; whereas Nega-tives which have 
been under-exposed and under-developed print quickly. 

In the early spring or summer, when the light is power- 
ful, about ten to fifteen minutes may be required ; but 
from three-quarters of an hour to an hour and a half may 
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be allowed in tlie winter montlis, even in tlie direct rays 
of tbe sun. It is always easy to judge of tlie lengtli of 
time wliicli wili be suiScientj by exposing a small slip of 
tlie sensitive paper, unsliielded, to tbe sun’s rays, anti 
obsermiig kow long it takes to reack tke coppery stage of 
reduction. Wkatever tkat time may be, nearly tlie same 
■will fee occupied in tke printing, if tlie IS'egative be a good 
one. 

In a dull London light tke Writer has seen four days 
spent in getting one impression from a IS'egative ; but pic- 
tures so obtained are not equal to others |)rinted by a 
stronger light. Tke organic matter of tlie sijse rea-cts more 
or less upon tke ISTitote of Silver, and causes yellowness 
of the wliites of tke paper : tke toning process is also inter- 
fered with, as wili presently be shown , 

A light of excessive brilliancy is objectionable in print- 
ing, and especially so when tke tkennometer stands high. 
Complaints of unroanageable bronzing, witli obliteration 
of details in the shadows, are frequent at suck times, tke 
reducing process being carried on with too muck activity, 
...Hence it is soiuetimes advisable, i,n the , siirninei* ..months, 

• not to print by tke direct- rays, :of the .Sun. • This point i,s 
further important, because tke excessive heat of tke Sun’s 
-rays-often eraeks-. the -glasses by unequal .expansion,' ..and 
glues the Negative firmly down to the sensitive paper. 
An exception may be made in tke case of Negatives of 
gi'eat intensity, which are printed most sueeessfuliy upon a 
weakly sensitized paper (p. 183) exposed to the full rays 
of the Sun ; a feeble light not fully penetrating the dark 
parts. 

When tke darkening of tke paper ap]mars to have pro- 
ceeded to a considerable extent, the frame is taken in and 
the picture examined. This, however, may be clone in the 
open air, vitk care and expedition. If squares of plate 
glass are used to keep the Negative and sensitive paper in 
contact, some difficulty may be experienced at fi.rst in re- 
turning it precisely to tbe same position after the examina- 
tion is complete, but it will be overcome by practice. The 
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fi, n^i^'er and fcliiinib aliould be fixed on tlie lower eorners or 
edge, and the plate raised evenly and quickly.' ■ 

If tlie exposure to liglit has been correct, the print ap- 
pears A'llfikfk/ darker than it is intended to remain. The 
toning Bath dissolves away the lighter ^ shades, and reduces 
the intensity, for which allowance is made in the exposure ; 
to light. A little experience soon teaches the proper point ; 
but nuieli will depend upon the state of the Toning Bath, 
and albuminized paper will require to be printed some- 
what more deeply than plain paper. 

If, on removal from the printing-frame, a peculiar spM*' 
ted appearance is seen, produced by unequal darkening of 
the Chloride of Silver, either the E'itrate Bath is too weak, 
the sheet removed from its surface too speedily, or the 
, 1 : paper ' is of inferior qual^^^ 

On the other hand, if the general aspect of the print is 
. .a rich . chocolate-brown in the case of Albumen, , a dark 
‘ ,slate-bkie with ikiimonio-Nitrate. Paper, or a. reddish-pur- 
ple with paper prepared with Chloride and Citrate of Sil- 
Ter, or Chloride and Serum of Milk, the subsequent parts 
of the process will probably proceed well. i 

shadows of the proof became -very decidedly be- 1 

fore the lights are sufficiently printed, the ^Tegatiye is m , j 

fault. Ammonio-IS^itrate paper highly salted is particularly i 

liable to this excess of reduction, and especially so if the 
':-Vlightds,powerM.; 'h , 

The Toiling of the Froof.~dio injury results from post- 
poning. this part of the process for some hours, provided 
the print be kept in a dark place. But it is not advisable 
to leave the print for several days before toning, since a 
chemical change may take place, the effect of which will be 
to interfere with the de]30sition of the Gold in the toning 
process. It is considered that more harm is done by keep- 
ing paper after printing, than by keeping it between sen- 

The print should be first wmshed in common water until 

;;:':;^;;::"the?soltibIe;'Nitmie;b is; known, 
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to fclie case when the litiuid Hows away clear; the first 
iTiiikiness being caused by the soluble Carbouates and 
Chlorides in .the water precipitating the I^fitrate of Silver. 
Ten miiitites in water ruBiiing slowly from a tap will be 
suilicieiit to cleanse a print from J^itrate of Silver; or 
three or four changes in a dish, pouriag off qiiito dry be- 
tween each change. A difference of opinion exists as to 
the use of a final Bath of Salt and Water to convert the 
Iiist traces of IN'itrate into Chloride of Silver. Most ope- 
rators content tliemselres with simple M'ater, but ilie 
"\TrIter believes that it is an advantage to finish oif with 
soInioR of Salt (two grains to the ounce), in cases wlicre 
the printing has not been carried far enough ; the half- tints 
are liefcter preserved thereby from the fleslnictive aciion 
of the Chlorine contained in the Gold Folutioii, and the 
colour is not so likely to disappear in the fixing Bath. 

A w'hite sedimaitr often forms upon the prints if they 
are left too long in hard water without moving. The 
scdimcDt consists of Carbonate and Cidoride of Silver, and 
would be dissolved by treatment with water siiiclling very 
faintly of free Ammonia. The fixing Bath however will 
clear it away in great measime, leaving only a slight ivanfe 
■ 'Of dmliancir on ■ cliying. 

Pour the toning Bath out into a fkt dish and put the 
prints into it two or three at a time, waving the dislimeaii- 
wliile backwards and forwards to secure a constant move- 
ment. The danger is that the j)rmts will project above the 
surface of the liquid, or that they mil stick together ; the 
result in both cases being a large red spot of imperfect 
toning. Continue to keep the prints moving, and watch 
the changes in colour. At first the toning will be com- 
plete ill two or three minutes ; then, as the proportion of 
Gold falls, in five minutes ; afterwards in ten minutes or a 
quarter of an hour. 

.. . The a,ction of .the Bath-must be regulated according to 
the colour desired. If the Flints are removed as soon as 
the blue colour of the Gold is, seen, they will usually 
change in the fixing Bath to a warm sliacle of brown ; but 


v;Ii£‘:i left for two or three minutes longer in tlie toning 
Bath, the. darker tint becomes pernaanent. Hold tliem^up 
against the light, and when they cease to appear red by 
transmission, the colour is w'ell fixed upon the image and' 
tlie}- are ready for the HyposulpMte. 

O’^erprinted proofs always yield the blackest colours, 
because they may be kept for a longer time in the G-old 
w'itliout losing the liaif-tones : and, indeed, the state of the 
lighter shades of the proof is a good criterion of the time 
for removing it, since the Chlorine previously combined 
'Witirtlie''G'oM bleaeliing. action, .V'-;:'" 

Do liot attempt to get pure black and white tones on 
piiUiiias ]wliiii‘d from a fetblo Kegative Unless there be 
''a:percep'ti'b!e of" bronzing., the .deep blacks' cannot:,'- 

be obtained on. ■ 'alb'imiinized . paper, ■' , The ultimate co-lour- ■ 
of file:. Print, 'will also vary much with the density of .the 
' jJ^Tegative anc^^ of the subject.;. 'copies of .hue, 

,enigTOviii.g.S ' having’ but, little half-tone, are easily obtained- 
O'f .a '.'dark.' shade' rewSeinbli.ii.g,..tlie''.origin'aI imp.ressionw.. 

12'aeh,;graiiii^ .of '.:,CIiIoride 'of G-old ought:. to .tofie-^sevenor:. 
::,:bighk' pic tu,rhs-;b,f: :the■^ stereoscopic .-'sizedwitliout:^ 
culiy, or even a larger number if the Bath be used until 
dids';bhlirbly'''ekham^^^^ - Sir, 'C, JabeZ'-fin^iesf whdhas de- 

: vbted;'fe'ucif ^atteiition' tb;thiS'''proeess,tstates -'thatc 
:',bf ,€l'iloride''df .'Gold - will''ton.e , five: Ihtindred;. :S(puarednches,: 
'or" twenty- stereoscopic .-'pictures.': ;■ '' 

The most common error with beginners is to leave the 
prints too long in the toning Bath, in which case they ap- 
pear blue and inicy after fixing, without any depth of sha- 
dow. Sometimes however the opposite error prevails, and 
the prints having been removed too speedily, the Hypo- 
siil]firite leaves them of a brick-red hue. 

The obsein'iitions given above api^ly principally to aibu- 
m.iriized paper, which is far more generally employed than 
plain paper. Plain paper prints tone with greater facility 
than prints upon Albumen, and hence it may be desirable 
to dilute the alkaline Chloride of Gold with water, if the 
action of the Bath should prove uncontrollable. 
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In toning prints by alkaline Chloride of Gold, it is not 
aecessarj' to work entirely in the yellow room, but a snb- 
dned light is nsnally recommended. 

'Washing in water between the toning and fixing is not 
re<iuired ; the proofs may be passed from the one Bath to the 
other. In doing this, laowerer, there is great clanger^ that 
the fingers will coutct a little of the Hyposiilpnite fixing 
33a th into the toning Bath and if so, the- Chloride of Gold 
will be decomposed, and the toning action thereby su^- 
pended.' ■ A pair .'Of' horn forceps ■ shoidd .he kept .iii: tlie 
fixing Bath, and each print as it is removed from the toning 
solution with the leit hand should be seized by the lui » 
eeps held in the right Imnd, and be immediately immersed 
in the Hyposulphite solution. 

An ounce of Hyposulphite of Soda dissolved in six ounces 
of Wmicr would fix two batches of stereoscopic prints, 
twenty in each batch. The solution however may 1)6 
thrown away when -twenty ^prints„'have-, been immersed, in, 
each six ounces of Bath, since the price of Hyposulphite of 
'Soda'’ is very small, ■aiid-it; is not xvorth while to risk tliO.pCf. 
currence of vellow .patches- of imperfect fixation. Allow 
the prints to remain in the- fixing Bath for. twenty iniiiiites, 

- with occasional movement, after which they may be trans- 
ferred to a dish of clean water. 

A newly prepared fixing Bath will usually . lower the 
tone of the prints more or less, and this- even although 
a strong deposit- .-of Gold, exists, ; upon, the .■ image,. I he 
weaker "the solution of the Hyposulphite, the less the 
lowering action, and the greater the proDability that the 
slight loss of colour at first perceived, vrill return on 
diwing the print. Solutions of Il^'-posulphite which are 
used over and over again (fresh crystals of Hyposulphite 
being occasionally added, until the specific gravity is found 
to be correct by the hydrometer), acquire by degrees a 
slight sulphuretting property wliicli mucli improves the 
coiour of the print. This mode of rvorking is adopted by 
some : but, on theoretical grounds, the plan of making a 
fresh bath each day is better (p. 2^01). 
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The tc(is7n.»f/, add moimtlng of the Positive 

Pmofi.—lt is essential to wasli out eTery trace of Hypo- 
siilpMte of Soda from tlie Print if it is to be preserved 
froiii.lbcliiig, aiid to do this properly requires care. 

Abvajs wasli witb ■nmning watei^ wben it can be ob- 
tained, and eboose a large shallow Tcssel exposing a eon-; : 
siderable surface in preference to one of lesser diameter. 
A constant dribbling of water must be; maintainedPor foxa* ; 
or fire liours, and tlie prints sbonld'mpt. lie together too, 
closely, or the water will not fiiid/itE way .'between them ' 


The most perfect apparatus wbich. the; Writer has, seen ; 
for washing prints on a. large, scale,. .consisted ofa-series,o.f.' 

' edreulai* troughs, about a yard wi.de and twelre-inches deepf ' 

. w:itli;:,a' small siphon in each, so arranged .that when the, 
water rose to the bend of the tube, the siphon at once 
began to act, and gradually drew it off dry. Twice during 
the day, when the u'ater came on from the main, it was 
allowed to How freely throiigli the troughs, and being di- 
.neeted' . 'by w,.' tube ■ against the ■ ■ sides, the.; 'prints ^ were:, ^hept:.^=; 
, ' 'spuning ;round, ;and„l : a :'constant . . change ; of water mm thus; ; 
secured. It would not be safe to make such troughs of 
Zinc or any common metal, unless a glaze were api^lied to 
the interior, since Hyposulphite charged with Saits of Sil- 
^adually'uetS' upon ;Zinc. ;; ^ .■ . 

When running uater cannot be obtained, proceed as 
follows: — First wash tlie Prints gently, to remove the 
greater part of the Hyposulphite solution. Then transfer 
them to a large shallow pan, in which may be placed as 
•joany Prints as it will conveniently hold. Leave them 
in for about a quarter of an hour, with occasional move- 
ment, and then off the water quite dry. This point 
is important, viz. to drain off the last portion of liquid 
completely before adding fresh water. Hepeat this process 
every half -hour, giving five or six changes, or more, accord- 
ing to the bulk of water, number of Prints, and degree of 
:';:;attehti:ph;pa 

Dabbing with a large sponge has been recommended for 
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cleansing prints from Hyposiiipliite. A quarter of an 
hour’s application of this kind goes further than two or 
thi'ee hours of washing, since the suction pon'er of a sponge 
chaws out the liquid from the substance of the paper. 

Lastly, proceed to remove the size from the print hj im- 
mersion in hot water Ammonio-Nitrate and plain x^aper 
Prints prepared on foreign ]3apers may be expected to stand 
the test of boiling water ; Albmnen Prints and Positives 
on English paper are a little reddened, although not to an 
objectionable degree. 

The treatment of prints with hot wniter is a plan wdiicli 
all axiprove theoretically, but ..few- adopt thtT- Wiiter,,! 
ever cloes not esteem-. a. print. secure unless .it.- has beenim-.'^ 
mersed in water- nearly at the boiling point. 

When the prints, have been thoroughly 'washed, blot 
them off between .sheets of porous paper and.- haiigr them 
up to dry. Some press them with a hot iron, which 
darkens the colour slightly, but not in an injurious manner, 
unless Hyposulphite of Soda remains in the paper. This 
darkening by diy heat is most evidently seen in the case 
.'. .of English papers- sized wdth -'Gelatiiie,.'and ..sensitized .by 
■ ::.Ammonio-ISi-itrate of Silver. 

Albumen proofs when dry are sufficiently bright 'without 
further treatment; but in the case of xdain paper, salted 
simply, the effect is improved by laying the Print face 
downwards upon a square of ]>late-glass and rubbing the 
back with an agate burnisher, sold at the artists’-eolour- 
man’s. This hardens the grain of the paper and brings 
out the details of the picture. Hot-pressing has a similar 
effect, and is often employed. 

Mount the proofs with a solution of Gelatine in hot 
•water, freshly made ; the best Scotch glue answers wrdi. 
Gum-'water, prepared from the finest commercial gum, 
and free from acidity, may also be used, but it should be 


* The Print must "be well washed in cold water, to remove the fiyposul- 
pliite, before using the hot water ; otherwise the half-tones will be liable to 
he darkened, or changed to incipient yellowness, by suli>hunitioa. This 
iwjint is important aa regards the permanency. 


OF PHOTOGRAPHIC, PEIHTIHG. 


387 


made very tliick, so 'as not to sink into tlie paper, or pro- 
duce “ coc?kling lip ” of tlie cardboard on drying. , 

Gaontclioiic dissolved in mineral E'aplitlia to the consist^, 
enee of tMck glue or gold-beaters’ size, is employed by 
some for iiiotoitiiig Pliotograpkic Prints; it may be ob- 
tained at tlie raruisli-sliops, and is sold in tin.. boxes. ' .Tlie 
mode of using it is as follows : — Witli a broad. brusk made 
of stiff’ bristles, apply tlie cement to tke back of tke pic- 
.toe : tkeii take a ..strip of glass .witk a straigkt edge, , and 
by drawing it across tke paper, scrape off as. mnck as 
possible of tke excess. Tke print will tlien be- .found; to 
adhere very readily to ike canlboard, without causing ex- 
pansion or cockling ; and any portion of dke cement w^kiok 
oozes out doriug tke pressing may,'wkeii .dry, be removed- 
witii a penknife witkout leaving a stain.-. 


TIGNETTIHG. 

TMs' mode -of printing, by wkich' tke edges of tke Pko- 
tograpla . are - softened away, produces a very -agreeable: ef- 
'^Ittenipts kave-. been made -to obtain -.tke result -by 
placing in front of tlie ^egatire a plate of tinted glass, 
kaving tke colour stippled in gradually from tke edges, so 
as to leave tke centre quite transparent. Some of tke 
■;;glasses.' madein tkat way' are very: good,. but' often tke gra- -. 
liatipiiis print in co.iisequ-0nee skows; an 

Ydbruptmargiii. y 
: 'T.ke- -use'Of Cotton-wool .kas been 'recommended for print- 
;.':ing :Tigiiettes,'but it r,e,c|iiires dexterity to 'arrange-' it. ... The - 
following plan is more simple. Take a sheet of mill-board 
or coloured card, and cut out from tko centre an aperture 
decdcledly smaller than the picture required. Tke shape 
of this aperture may be varied at pleasure, but for por- 
traits nothing is better than an oval, or the same expanded 
below into a triangular-sliaped outline. Fasten this screen 
to tke front part of the printing-frame, at a distance of 
about three-quarters of an inch, and expose in.tke -ordinar}^^ 
way. The direct rays of tke sun must be avoided, and the 
print should be placed in a shady place, when tke liglit will 



diffuse itself erenly, and a perfect softemn.8: will be pro- 
duced to an extent varying witli tlio si^e of tlie aperture 
and its distance irom the front glass. The strength of the 
light is to be considered in determining the size of the 
aperture'; and ■■ in ' whatever direction the light fails j the, 

frameahotilclbe placed .-at right angles to it,, ■ , 

SECTI02T II. 

Positive Printing hij Pevelo2:>meni. 

Negative printing processes wdll be found useful during 
The dull viiiter mouths, and at other times when the liglit 
is feeble, or when it is required to produce a large luoiiber 
of impressions -from a Negative in a short space of, time. 
The proofs however as thus obtained are not equal to direct 
sun-priiits in beauty and gradation of tone. 

In the present Edition two methods are described, of 
which the first is more suitable when a luminous image of 
low intensity is to be projected upon the psrepared paper, 
and the second may be preferred for p)riiitiug beneath a Ne- 
gative in the ordiaaiy way. 

A NEGATIVE PRINTING PROCESS UPON IODIDE.. , 
AND BE03IIDE OP SILVER. 

■.'--■ lodide of -Silver-'is more sensitive to the, reee|)tio]i .of the 
iiivis,ible" image : than . the ,■ other compounds- of that ni,etai 
and hence it is usefully employed in printing enlarged Po- 
sitives from small Negatives, by mca.us .of the, solar. Ca- 
mera. The great stability of the proofs upon Iodide of 
, Silver will also be:- a reconiineiida,tio'ii of this process ,vviieii 
unusual permanency is required. 

Take of 

Iodide of Potassium . . . 120 grriins. 

J3romide of Ammonium . . 30 grains. 

.Water . ,. ........ 20 iiuid oimces. , 

The best paper to use will be either Turner’s Caiotype, 
or Whatman’s or Hollingworth’s Negative ; the foreign 
■■;:pape#'do:Adt .Meeehd'weM whh\,the' , above:;'' 
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Float tliG paper on tlie iodizing BatL. until it ceases to 
curl up^ and lies flat upon the liquid ; then pin up to dry 
in the usual way. 

Bender sensitire upon a Bath of Aceto-I^’itrate of Silver 
containing 30 grains of l!!^itrate of Silver with 80 minims 
of G-keial Acetic Acid to each ounce of water. 

When the process is to be used for printing beneath a 
Negative, place the dried sheet in contact with the Nega- 
tive in a pressure frame, and expose to a feehle light. 

About 80 seconds will be an average time upon a dull win- 
ter’s da 3 % when it would be impossible to print hi the or- 
diuaiy way. On removing tlie Negative nothing can be 
seen upon the paper, the image being strictly invisible in 
this process, uiile.ss the exposure has. been carried- too far. 

Develope immersion in a saturated solution of G-alHc 
Acid prepared as described under the head of-'*' Coliodio- 
■ Albumen .dry process.” The image appears slowly,' and 
the process ma^r last from fifteen minutes to half an hour. 

If -the exposure: lias been correctly timed, the 'Gallic Acid 
appears at length , almost to cease acting ; ^ but"- w^heU' the 
proof lias been over-exposed, the development goes on un- 
interruptedly, and the image becomes too dark, partaking ,i|| 

more of the character of a Negative than a Positive, and 
disappearing from the surface. Tlie usuli rule, that under- 
exposed proofs develop? slowly but show no half-tones, and 
that the oi’(?r-exposed develope with unusual rapidity, is 
observed in the process with Iodide of Silver. 

After the picture is fully brought out, wash in cold, and 
subsequently in wurm water, to remove the Gallic Acid, 
which, if allowed to remain, would discolour the Hyposul- 
phite Bath. Fix the Print in a solution of Hyposulphite 
of Soda, one part to two of wmter, contiiiumg the action 
until the y-eliow colour of the Iodide disappears. The fix- 
ing Bath, ought not to produce much change in the tint. 

IP the Positive loses its dark colour on immersion in the 
Hy|>osulp>liite, and becomes pale and red, it has been in- 
sufliciently developed and probably too much exposed. 

The colour of Positives developed upon, Iodide and 
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Bromide of Silver is not very agreeable, but by fixing tlie 
proof in HyposulpMte of Soda wMeli lias been long used 
and bas acquired sulplmrettiiig properties, tlie tint is sonie- 
wliat improved. 

XE&ATITE DEiyTISre PEOC'ESS upoh chloeide op 
SILTEE. 

Positives may be obtained by exposing ordinary GHo- 
ride of Silver Paper to the action of light until a faint 
image is perceptible, and subsequently developing it by 
Gallic Acid. It is difUeult however to obtain siiflicjient eon- 
imst of light and shade in this way ; the impression, if 
siililciently exposed and not too much developed, being 
feeble, with a want of intensity in the dark parts.,;; By as-' 
so,ciating with the-Ghloridenn'nrgaiiic salt of Silver, ;siich 
as the Citrate, this difficulty may be overcome, and the 
shadows brought out with great depth and distinctness. 

The formula now given is the best known to the Writer, 
but he cannot recommend it with full confidence. AH hfe- 
■■ gative paper processes appear to be greatly .dependent upon 
, the. quality of the paper used, and it is mot easy to obtain^ 
:• Photogra.pMc' .paper ■■ uniformly good. .Hence result siicli^ 
, defects" aS'^ a. sunk-in appearance of the picture, and, a po- 
■ verty of tone, whie,h w'ould-not occur with a paper sized .in 
a ditferent way. It will be better that the operator should 
.notvattemptHegative- .printing until he .feels himself to be 
a perfect master of the Art. 

To salt the papers, prepare the following solution : — 

Chloride of Ammonium .... 100 grains. 


Citric Acid 56 grains. 

Sesquicarbonate of Soda .... 66 grains. 

.G.elatine ■ ...■ ■; . . • . . , ■ .40 grains,.;' 

Distilled Water . 20 ounces. 


The effervescing Carbonate of Soda sold by druggists 
is tlie compound to be used, and the Citric Acid must be 
genuine, not adulterated with Tartaric Acid (see Vocabu- 
lary). Choose the Papier Saxe in preference to any other 
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paper, and float the slieetsfor one minute, after which they 
may be pinned up in the usual way. 

Tills salting solution is liable to decompose by keepmgj 

since Citrates become mouldy in presence of Gelatine. 
Alcohol lij- ounce with two drops of Oil of Cloves dissolved 
would tend to preserve it. Complaints have also been 
made of the salted paper decomposing by keepmg. To 
‘ obviate this, hold each sheet to the fire before paokmg it 

away, and keep the paper in a very dry place. 

Render sensitive upon a Batli of Aceto-Nitrate of Silver 
prepared in the same way as for the Collodio- Albumen diy 
process ; and tlie proper management of which is described 
in the Fifth Chapter. 

Take of 

Kitrate of Silver grains. 

Glacial Acetic Add 30 minims. 

Water 1 fluid ounce. 

Float the papers upon this Bath for three ininutes, and 
•; suspend them to dry in a room from which actinic rays are 

excluded. _ ' ^ ' 

The exposure to^ light is conducted' in the ordinary piint- 
ing frame, the Negative and. sensitive paper being laid in 
contact in the usual w'ay, and it will seldqm he longer than 
I three or four minutes, even upon a dull. day. It may be 

' regulated by tlie colour assumed by the projecting margin 

; of the paper ; but it is quite possible to tell by the appear- 

: ance of the image when it has received a sufScient amount 

of exposure. The whole of the picture should be seen, 
excepting the lightest shades, and it will be foimd that 
comparatively few details can be brought out in the deve- 
lopment which were altogether invisible before the Gallic 
Acid was applied. ^ 

j The developing solution is prepared, as, follows 

I;::;;::' ::;:-^i;:i:vyater:. 

\ :ii.cles,;:wbichwoulfl,|)rodnce..:spbte;in^:t^ 
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To facilitate tke solution of t-Iie G-aliic xlcid, stand tlic 
bottle in a warn place near tbe fire. A lump of Cainplior 
floated in tbe liquid, or a drop of Oil of Cloves added, will 
to a great extent prevent it from becoming mouldy b3r 
keeping ; but if once mould lias formed, the liottle mast 
be well cleansed with iN'itric Acid, or the decomposition of 
tliefresb Gallic Acid will be liastenod. 

When the weather is cold and the light bad, the deve- 
lopmentof the image proceeds slowly, the Gallic Acid Bath 
remains clear, and good half-tones are obtained : but under 
opposite conditions, the developer may become turbid and 
the shadows be lost by excessive dc.posit of Silver. This 
m'er-dcvelijjpmeiit will be I’emedied by printing the iSTe- 
gative in a feeble light (near to the open window of a 
room), and by adding Acetic Acid to the developer, about 
five or ten minims to the ounce, so as to bring out the 
image more slowly. 

Pour the solution of Gallic Acid into a flat dish, and im- 
merse the prints two or dhree, At : a 
about, and using a glass rod to remove air-bubbles. The 
development will probably be conipietecl in , from, three to 
six minutes. If the Print developes siowiy, becoming after 
a clarh in colour ^ but showing no half-tones, it has 

not been exposed suificiently long to the light. , An or eh- 
exposed proof, on the other hand, developes with unusual 
rajiidity, and it is necessary’' to remove it speedily from the 
Bath in order to preset re the clearness of the white parts ; 
when taken out to the light, it appears pale and red, with 
no depth of shadow. 

A saving of Gallic Acid may be eflected b}^ adopting a 
plan of which the Writer was informed by IMr. Sutton, of 
J ersey. It consists in turning up the edges of the paper 
all round, so as to make the print its own developing dish. 
Xo pinning at the corners will be needed, and the solution 
of Gallic Acid may be spread by means of a glass rod bent 
at right angles. Lay each print upon a plate of glass, to 
prevent the back from being soiled. The paper ought not 
to be of a kind which is given to cockling, or portions of 
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ihe image atiH rise aijove the level of the licpicl.^ Beaimii 
mind that the dcTelopmeiit will be imtisually rai>id and iii- 
^ tense when tliis' mode, of manipnlating.is , followed, inas 
Tiiiieli as the jSltrate of Siver is all retained in the Future, 
and the riiiantity of bailie Acid is relatively small. Hence 
an addition of Acetic Acid may be needed as before ad- 

* The extent to winch the development should be carried 
derjcnds upon the kind of "Print desired. By pushing, t e 

action of tlie G-allio Acid, a dark picture not mucli altered 
In- tlio lixinit Batli will be produced. But a better result 
as re-ards colour and gradation of tone vrill be obtained 
by removing the Print from the developing solution whilst 
ill the light-rod stage, and toning it subsequently by means 
of Gold'; in which case it will correspond very mneh both 
iu apiioaranoe and stability to a Positive obtained by the 

‘direct action of light (p. o4i). 

When it is intended to follow the latter plan, the action 
of the developer mast be stopped at a point when the proof 
appears lighter than it is to remain ; since the Gold Bath 
adds a little to the intensity, and the image becomes some- 

what more vigorous on drying. 

Wasirthe Prinrs for several minutes in one or two 
chang-os of water, in order to extract the Oaiiio Acid; 
which if allowed to remain will discolour the toning Bath. 
Sometimes the developing action of the Gallic Acid will 
eontiiiue whilst the pictures are washing in the water, and 
the whites will in consequence be discoloured. This may 
be obviated by washing them in weak salt and water, so 
as to decompose the remaining traces of Hitrate of bilver , 

'■ but the proportion of Salt must mot be greater than two or 

three grains to the ounce, or the image will become red 
and feeble. Ammonia w'ouid not be proper for washing, 

■’! since it 'would at once discolour the Gallo-li^itrate. 

The formula for a toning Bath may be taken from page 
377, but it is questionable whether much Alkali ought to 
be used, since the Gallic Acid left in the paper would turn 
™ brown in presence of free Carbonate of Soda. Add, there- 

fore, to each grain of Chloride of Gold not more than half 
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a grain of tlie alkaline Carbonate. Avoid also a prolonged 
action of the toning Batli, since the tendency to a cold and 
inky colour is greater in developed Prints than in Sim- 
Prints. 

Fpon comparing the developed Prints with others ob- 
tained by the direct action of light, it is evident that the 
advantage is on the side of the latter ; but the difference is 
not great, and would be overlooked in printing large sub- 
jects, for which the iN'egative process is more especially 
adapted. The colour of both kinds of Positives is the same, 
or perhaps a shade darker in the developed proofs, which 
are usually of a violet-purple tone, but sometimes of a dark 
chocolate- brown. 

Ah27yc^.~Printing by development must not be at- 
temptea until the . operator is, i|iiite .,conversaBt wdth the 
jS'egative process upon paper or Collodion. He ivill then 
be aware of the importance of excluding scattered rays of 
vhite light from the developing room, and of filtering all 
,tiie liqu.ids,—points which are not of so much imi^ortance in 
the^ordmarj^ mode of printing by direct action of light. 
:.,,„„Citrate of Soda is used-in the above ymocess, and the -dif- ■ 
ficulty of obtaining this Salt commercially is an objection. 
In making it extemporaneously by neutralizing Carbonate 
of Soaa with Citric Acid, when Tartaric Acid is present 
as an adulteration, the Soda is in excess, Citric Acid having 
more neiitraiizing power than Tartaric Acid. Test papers 
would be^of little use in examining the liquid, because 
Cl ante ot Soda itself has an alkaline reaction. It may, 
tueietore, be desii*able to notice the results which are likely 
to fdiow when the salting Bath contains free Carbonate 
of Soda. In the first phidfe it would tend to dissolve the 
size from the paper, and to give the resulting Print a mealy 
appearance. Obviate the chance of this by not floating the 
papers longer than one minute. Secondly, Citrate papers 
with excess of Alkali remove by degrees the Acetic Acid 
from the exciting Bath, the effect of which would be at 
first to increase the rapidity of development and intensity 
of image ; .but afterwards, when tlie Bath became nearly 
neutral, to produce a foggy picture. 
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Experimenters in tMs process will do well to try tlie 
cfibcfc of varying tlie mode of development, by using tbe 
solution of Pyrogaiiic Acid and Citric Acid given at page 
287, in place of Claliic Acid. 

STEEEOSCOPIC TEANSPAEES'CIES. j 

In some previous Editions tbe Writer described a mode 
of printing transparent pictures upon wet Collodion by pla- 
cing a slip of card 0,11 the sensitive film so as to preserve an 
appreekible interval of separation between the I^egative. 
and the Collodion, and thus to prevent the latter from 
being soiled hy contact with I7itrate of Silver. Many, 
however, who tried this plan, iiiet with only parti.al success,, 
and hence the employment of one of the dry processes, 
given ill the Fifth Chapter, is recommended in preference. 

Negatives to ' be used in printing ■ transparencies ought 
not to be very dense, otherwise there will be a danger of 
the shadows of the .transparency .losing depth by .over- : 
action of light, and presenting in consequence .a pale trans- 
lucent a'ppearance. Sensitive films prepared by Eussell’s 
Tannin process, however, will bear an unusually strong 
light without solarizing, and hence ITegatives may be 
printed by this mode, which from their excessive opacity 
would fail in producing a good transparency on a Fother- 
gil], plate. ITegatives developed by Sulphate of Iron are 
often remarhabiy w'ell adapted for producing transparen- 
cies. 

Place the Negative and the prepared plate in contact, 
and squeeze them together in an ordinary pressure frame : 
not too strongly, however, or it will probably be found, 
after throwing off a few impressions, that the ISTegative 
has been scratched. Lay a strip of black velvet behind 
the sensitive film to absorb stray light. 

The printing may be effected by an exposure of three or 
four minutes to gas-light, or of a few seconds to ordinary 
daylight. The subdued light of a room is very good for 
the purpose, and will probably form the latent image in 
about twenty seconds. 
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The development is more simple and ^ prolonged 
Camera-exposed pictures, on account of tlio s9 ^ cold and 
llio light used in forming the latent image. Sim- 

cleansing the developing glass carefully, in order that 
Pyrogallo-Mtrate may remain colourless for a siiiFiciei^h- 
length of time to bring out the image. This point is very 
important. It happened on one occasion to the W liter, that 
Ids experiments proved unsuccessful, and on looking about 
for the cause, it was found at length to be due to a. test- 
glass used in developing. The only observable peculiarity 
about the glass was that it had a bluish tint when looked 
down upon, but the developer would not remain in it for 
more than a minute without discolouring. Eepeatod at- 
tempts were made to cleanse the glass, but in vain ; and 
after an ineffectual treatment with the strongest !Nitro- 
Sulphuric Acid it was set aside as useless. 

Formula No. 2, of page 187, containing Pyrogallic Acid 
and Citric Acid, is perhaps better for developing trans- 
parencies than Gallic Acid : it gives a cleaner picture, with 
less of the objectionable green tint. Moisten the surface 
of the fim with water, - and apply the ' ' Pyi’ogallic 'Ac^ 
having previously mixed .three fluid drachms of its solution 
with ten minims of the 20-gi’ain solution of ZS'itrate of Sil- 
: ver described at.-page' 304 TliiS:Will be found nearty/Siif-,.^ 
iieient to cover a stereoscopic plate. The image begins to 
aj^pear in less than a minute, and is usually well out in five 
minutes. One portion of developer will often complete the 
action, if ten minims additional of titrate solution be added 
towards the end. But usiiall}?- discoloration of the liquid 
begins to occur before all the details are seen, and in that 
case the film should be washed for an instant under a tap, 
and the development recommenced with a fresh portion of 
-:'Py;rogallo-britrate. . 

The pictures are fixed with plain Hyposulphite of Soda, 
the solution being of the same strength as that used for 
hTegatives. They are then, after a careful washing of se- 
veral minutes, lightly toned with a solution of Chloride of 
Gold containing a grain to ten ounces of water. 
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Kew Hyposulphite of Soda free from sulphurettiDgeoia- 
pouuds, infixing the image leaves it of a brown or yellow- 
ish tone, varying with the time of exposure and length of 
the development. A few drops of highly diluted Hydro- 
suiphate of Ammonia (see the Vocabulary) will darken it 
coiisiclera1)ly, and may be employed without fear of causing 
suliseqiient fadings since tliis image contains more real Sil- 
ver than an xObiiiiien sun-print (p. 53). 

Samrl's . — The foregoing directions for printing trans- 
parencies will by many be deemed insnMcient, since the 
sii1}Ject has excited interest in conseqnence of the extreme 
beauty of tlie results obi.ained by the Continental opera- 
tors. The Writer confesses that he was nntii very re- 
cently unable, to .secure ' the rich sepia tone which- is' so 
greatly admired, and that his early Albumen pictures had 
too much of the yellow-green tint before toning, and of 
the i,nl£y coldness after toning. Latterly, however, he has 
obtained results, vdiicli leave nothing to be desired, and 
this .by simply following out Eussell’s Tannin p.rocess 
exa.ctly as given -in. the Fifth Chapter. ■■ .The. -'Tannin im-^ 
parts a strong brownish-red tone to the picture, which is 
not suMciently corrected when the developer contains 
only Acetic Acid : Citric Acid in the developer modifies it, 
and gives the desired shade. Three points mnst be at- 
tended to in producing these transparencies. First, the 
Bromo-iodised Collodion must be kept for many weeks 
in the -iodized state, or even for .manymonths,.. if -the .-Ether, 
be pure, and the Pyroxyline stable. Old Collodion im- 
parts a certain warmth and richness to the image which 
cannot bo obtained with a newly iodized Collodion free 
from decomposition. Secondly, print by a light sufficiently 
strong to form the image in about twenty or thirty seconds, 
since it -will be found that the colour of the picture varies 
with the intensity of the light by which it was x:>rinted. 
Thirdly, over-expose and uncler-deveiope as far as allow- 
able, so as to favour warmth and redness. Observe that 
these prints require no toning : if the above precautions 
be attended to, they will reach the proper colour by simple 
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CLASSIKICATIOH?' OP CAUSES OP PAIIURE IS TKE 
.COLLODIOIS- PKOCBSS,. 

Section I,— -Imperfections in Collodion Pliotograplis. 

Section II.~*-"Iniperfectioiis in Paper Positives. ^ 

SECTIO]\^ I. 

Impe^feeiions in Negative and Foskide ColMion 
FJiotograpJis> 

. .POGGrING-. OP COLLODION PLATES. 

1. Tlie image in tiie Camera is rarely 

pnre,^ blit .exhibits,, enoiigli difiiised light to produce iini- 
\m*saP clonding., wheii the plate is at ail over-exposed. 
Collodion newlv iodized being more sensitive to a weak 
light, shows the fogging more tkin old coloured Collodion. 
When the objects are at a great distance, and brightly 
illuminated, or when Lenses of large aperture are employed, 
without a diaphragm, beginners are especially likely to 
over-expose the plates. 

3. Bijfiisecl ZigJit---^a, In the developing room. This 
IS a fretpxent cause of fogging, and especially so when a 
naked candle is employed to iliiiminate, or the common 
yellow calico is used, which is apt to fade. Examine for 

cracks and crevices in the sides and floor of the room. 

h. Mist in the atmosphere. When there is any vapour in 
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file air, tiie sliadows will be foggy f unless tbe object be 
very near to tlio Camera. — c. Diffused light iu the Ca- 
mera : iij^bt may gets in between the two portions of the 
body (p. 314).-— /i. Diffused light from the Lens. If a 
Port‘'ait Li?ns 5 see iiow to protect it at p. 312. In the case 
of a Yiev.' Ibi'iis producing a hike glare of light, deal with 
i: a,s described at p. 324. Orthoscopic Lenses sometimes 
give a foggy image from imperfect arrangement of the 
separate glasses, only to be corrected by the maker of the 
Lens. — f. Diiliised light in instantaneous Photography. 
..'See' page SM. ■ 

3. This condition, explained at 
p. 132, may be suspi'etetl, if the operator has added Am- 
moaia to ncnitralisie Nitric Acid: in all probability he has 
used too much- If the Bath has been shaken up with 
Ciialk. or Carbonate of Soda to remove Nitric Acid, Acetic 
Acid iirust' afterwards be used (p. 133). 

4. JeiAiJ?/ of the B.tith, — Too imieh Nitric Acid in a 
weak. Bath will produce fogging (p, 47). Glass Positives 
are often cloudy from this cause. 

5. Orgamc Matter in the Baili. — The Nitrate of Silver 
not freed from organic impurity by re-crystallization 
(p. 135), its solution decomposed by being kept iu new 
Baths of Gutta-percha (p,. 135), or by use of foul-smelling 
rain-water, or distilled water collected from condensed 
water of steam-boilers, and containing oily and empy- 
reuinatic matters. When a Batb gives foggy pictures 
from these causes, the longer the pjlatcs are left in it tlie 
w^'orse will be the result. 

6. TBe of eoloiide.^s Collodion, — Collodion iodized with 
Cadmium, and used within a week, or iodized with tiie 
Iodide of Potassium and med immediately, will often give 
ftfggy N cgatives if the other solutions are not in the best 
working order. Mix the new' Collodion with a little old 
Collodion, or drop in Alcoholic Tincture of Iodine until 
the Coiiudion becomes .straw'-yellowr (p. 363). 

7. Meat of the Weather.— If the Bath and Collodion 
are both pure, clear Negatives will be obtained at any 
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temperature sliort of 90® Falirenlieit. Above tliat point 
proceed to modify tlie developer as descrilied at p. 164. 

8. Siil^kate of Iron as a BevelopcK-^lf fogging resiilrs, 
tlie Batli and Collodion give an msiiiScieiit amoniit of in- 
tensity (p. 165), or there is difiiised light in qiiantitj- so 
small as not to be detected by Pyrogallic Acid, wMcli is a 
less active reducing agent than Sulphate of Iron, 

0. Simdij other causes of fogijirg.—a, Tapour of Am- 
monia or the products of the combiislion of coal-gas, es- 
caping into the developing room.— .v, Deveiopiuciit of the 
image by ivmmrsion in solution of Sulphate of Iron : it is 
better to pour the fluid over the pi ale, and not to use the 
same portion twice. — c. Eedipping the plate in the Bath 
before development : this is apt to give a foggy picture 
"when using an old Bath.-~~<i^, Omission of the Acetic Acid 
in the solution of Pyrogallic : this will produce a universal 
blaekuess (p. 47).-~c. Developing solution inadvertently 
dropped into the Nitrate Bath.— Metallic Iron left in 
contact with the Bath solution. — (j. Using too strong a 
developer in hot w^eather, or keeping any developer, and 
especially Sulphate of Iron, on the him for too Jong a 
.'timei: '■ ■ 

SgsteTiiaUe- -plmi of froceedmg to detect the eause of the , 
fogging . — If the operator has had but little experience in 
the Collodion process, and is using Collodion of moderate 
.sensitiveness. 'and':-a-;new..Bath, ; th.e probaB,iiity is; that Ahti 
fogging is caused- hjiomr-ex^osure. '' Haviiig obviated. this,, 
proceed to test the Bath ; if it was made from pure iiiate- 
liais, and does not , restore the; , blue colour, of . a ' pie.ee of 
litmus-paper previously .reddened .'by holding: it. . over^ ... .the , . 
mouth of a Glacial Acetic Acid bottle (p. 133), it may be 
considered in working order ; but in the case of an old 
Bath this does not apply, because the Bath may have been 
spoilt by organic matter. 

Nest prepare a sensitive plate,, and after draining it for 
t'wo or three minutes on blotting-paper, pour on the deve- 
loper : wash, £x, and bring out to the light ; if any misti- 
ness is perceptible, either the developing room is not suili- 


eieiitij dark, or tlio Batii was prepared witli a bad sample 
of l!^'itrate of Siker, or impure Alcohol, or impure 
water* 

On the other hand, if the plate remains absolutely clear 
under these circainistaiiees, the muse of error may he m 
tie Camera therefore prepare ■ another sensitire dim, 
place it ill the Camera, and proceed exactly as if taking a 
picture, witii the exception of not removing the brass cap, 
of the Lens : allow to remain for two or three minutes, 
■.anfl'tlien remove and, develope/as usual. 

.if , no .indication of the. cause' of the. fogging' is. thus’ ob- : 
;. tallied,,:. tliere, is /every reason to suppose: that it. is due:'to/ 
va])Our ill the atrnospiiere, or to diffused, light. gaining eii-'' 
tmiice ,, ■ ■ 

For directions how to deal with a Titrate Bath, which,: 
./has .been made foggy , by organic decomposition, see p. 137, ; 

' Foggy x^egatives, if suffieientiy intense, should not,, be, 
rejected as useless : they often be .cleared by the ap- 
plication of a weak solution of Iodine, followed by a fixing 
■Batff of . ]Iypos,uIphite^of ;.Sod^^ 

1. Nevdy iodized Collodion. — a. Containing Bromide of 
Potassium in quantity more than the Collodion will dis- 

: soIve/:::i:a ■this:.case/f he/spotS;:will :,be. round .and 
thickly studding the plate. Allow twenty-four hours to sub- 
side, and draw off the upper part. — h. The Collodion is free 
from undissolved particles of Iodide, but contains, a fine 
sediment of Pyroxyline ; specks from this. :.oause;:ire:,:dk‘»:: 
tremely iniimte and abundant. Three, or ,four days’ set- 
tling will clear the Collodion ; but very often the specks 
will disappear, if a portion of a more intense Collodion be 
mixed witli the newly iodized (p. 48). — c. The Collodion is 
free from suspended Iodide or undissolved Pyroxyline, but 
riGwertheless the plate shows transparent specks. In this 
ease, the specks may be clue to dust, but the remedy last^ 
given is the most likely to be successful. ■ 

2. Faalis of the Bail. — a. FTewiy made from impure- 
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JNltote of Silver (p. 1S5). In tMs case tlie image will be 
very weak as well as spotty, and the Batli will re<|mre a 
trace of Acetate, as described at page 410. ^ Tlie reason 
wliv a batli In tMs state produces spots is given at page 
48 —5. Iodide of Silver previously dissolved in tlie Batli 
crystallizing upon tbe film. Tlie film in siicli a case ex- 
Mbits little projecting points upon tbe surface of tbe Io- 
dide before exposure in tbe Camera, and transparent pin- 
lioles after fixing. Add to tbe Batli a sixtli part oi atbirl} - 
grain solution of titrate of Silver, not containing any Io- 
dide of Silver, and remove tbe plate from tbe solution 
after an immersion of two minutes. Or leave a sensitive 
plate in tbe solution all nigbt, that tbe excess of Iodide of 
Silver may gradually ' Crystallize .'iipoii its surfacer nncl 'SO ... 
be removed.' — c* A fioating film ot Iodide ot Silver upon 
tbe surface of tbe Batb. These spots are not universally 
distributed, and are larger than tbe last. Eemedy. ebanp 
the Collodion, or tbe time of dipping (p. 299).— c?. Deposits 
of reduced Silver on tbe sides of tbe Batb and dipper or 
fragments of iodized Coliodion wbicb bave fallen into tbe 
solution. Spots, so produced, are easily recognized, and 
tbe appearance of tbe picture at once shows that tbe Batb 
requires filtering. 

3. Dust as a cause of Spots, — a. Kew ap^paratus is ge- 
nerally dusty, and tbe binges full of brass-filings. Tents 
are tbe same, and so are dark boxes for working in tbe 
open air, or ieatber-bodiecl Cameras, ^especially when used 
for the first time in tbe season. Wipe them out with a 
damp cloth, but not immediately before working, if it can 
be avoided. — 6. Hard rubbing of glasses in cleaning len- 
ders them electrical, and attracts dust. An electrical con- 
dition of glass tends also, as before shown (p. 51), to pro- 
duce irregular action of tbe developer. — c. Dropping the 
plate suddenly into tbe slide, or tapping tbe slide against 
tbe ground, is likely to stir up dust. 

4. Faults of the Sometimes a small bole exists, 

which admits a pencil of light, and produces a spot, known 
by its being always in tbe same part of tbe plate ; or tbe 
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floor worts tiglifcly, so that small particles of French 
polish are scraped oif, and projected against the plate 
when it is raised ; or the operator, after the expostii’e is 
liiiislied, shuts down the door with a jerh, and so causes a 
sjy'iask in the liquid which has drained dowm and accumii- 
latod in the groove hc4ow. The hinges of the slide also 
frequently produce a little row of white^ spots w'hen brass- 
filings are left or dust aeciiinulates. 

Ill the expericuee of the Writer,' spots upon the' plate 
have been more frequently due to defects in the slide than 
to ail}?' other cause, and a simple rubbing with a piece of 
soap has often sulliced to remove them. , 

5. Latger spots from conceniraiioii of the ISttrate of 8iU 
tier . — When the film becomes 'too dry after removal from 
the Bath, the solvent powder of the titrate increases so 
nuicli thiit it eats aw the Iodide and produces ’ transpa- ' . 
'■rent: marks.' 

- , .6. rThe of ^ glasses., improperly, ■clemed .- — After 'glasses 
have been long used, it is often diffitmlt to clean them so 
thoroiiglily that the breath lies smoothly ; spots due to 
this, cause;' are ::Of;a' large ; ''Size. :aud';'alwajs;e-omed 

■;'::.':;:;:pbadf't!iAreiparks;;:hti^^ 

preventing spots upon the plate. 


, ; ..MAiEis'GSf OP „ ■yiiEiOErs--::Emns.:\ , ;■:.,■: 

1. Transparent marks like Ctiriains , — These occur at 
tlie edge of the plate which is most dependmg in the 
Cauiera, and are j)roduced by the Bath solution draining 
down, or sometimes ascending by capillary attraction from 
the corners of a dirty slide. They are most common with 
a G-eiatinous simply iodized Collodion, and are seen in 
cold and damp weather more than in hot and dry weather. 
To obviate their occurrence, allow the Ether to evaporate 
fx'oni the film before clipping, so that the Bath solution 
may run completeij off; or turn the, plate round, that the 
upper and diier part may be below j or place it across the 
dipper, so as to bring the curtain mark to the side of the 
picture, where it will be less visible. ■ 
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"2. Streaks .— to tlie Batli solution riiEiiiiig 

into lines npon tlie surface of tlio film. Tlie rkulet of 



liquid often acts like a Lens, and refracts tlie HgM 
falls upon it in the Camera, prodneing an appearance like 
that shown in the Troodcnt. 

Collodion of a tough and contractile structure, made 
with spirits comparatively anhydrous, and with an evcess 
of Lther, favours these markings; a loose and pow'dery 
film showing them less frequently. Much liowerer depends 
upon the Bath. Newly mixed Baths can he used success- 
fully, but when Alcohol and Etlier accumulate, and the 
Bath is slightly decomposed by organic matter, the marks 
appear iu quofusiom As a rernedy,, first try the efieet of 
leaving the plate double the usual time in the Bath, and 
moving it several times up and down. Then drain with 
extra care on blotting-paper, especially so when the direc- 
tion of the glass is to be changed on putting it into the 
slide ; as for instance with stereoscopic plates, which nearljr 
always show the marks on the picture which comes at 
the part lowest in draining. Supposing these jilans to be 
insufueieiit, turn the plate round after coating it with Col- 
lodiorj, so as to bring the top downwards and to ininierse 
the di’iest'part of the film first in the Bath. ■ 

3. Sirairfht ^///e^like hairs, running in tlie directiosi of 
tlie dip ill the Bath, are frequently observed when using a 
liorny Collodion which sets rapidly upon the glass. The 
solution of Nitrate of Silver hangs about its surface, and 
either a lateral motion must be given to the plate imme- 
diately after putting it into the Bath (p. 300); or the Ni- 
trate must be prevented from causing excess of reduction 
by using more acid in the developing solution. 

"When large black straight lines are abundant upon the 
film, the Bath is often in too reducible a state, being either 
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alkalmcj or loaded with Acetate of Silver. PreqTientlj also 
tlie plate is iiiider-eKposed wiien sacii marks occur (p. 48*), 

4. Simeiurcd lines. — Marks from glutinosit}^ will 

sometimes occur when using Gadmium as aniodizing solu- 

rnarliiiigs, will probably be free from them after keeping 
. ibi* 11 few'. . montliSj witlioiit ■ any • furtlier treatment, .,(p. 120) . .. . 
Sxnicturai lines on tlie film also frequently depend upon 
the plate not being properly rocked whilst x^ouiing off the 
Collodion. Some operators dilute glutinous Collodion 
with Ether, but in doing so there is always a danger of 
])reeipltating tlse Iodide of Potassium, and if the Pyroxy- 
Tme 'be of that kind which sets very rapidly, the use of too 
largo a proportion of Ether will produce markings of a 
different kinxl, viz. such as are alluded to in paragrapli 0 
■•in the n,e,xt-page.'' 

5. A netioo?k on the film <ifiter develoj^inrj . — 

When this is unicersifi and accompanied by rottenness of 
iilm, it often depends upon the employment of Collodion 
containing w'ater. Or, if not due to this cause, the plate 
may'- have been immersed too quickly in the Bath, and 
the soluble Pyroxyline partially^ precipitated. This is very 
likely to happen when using Collodion containing a sufn- 
eient excess of Alcohol to interfere with the setting pro- 
perties of the Pyroxyline {p. 299), especially in cold and 
damp wreatlier. 

6 . Oily Lines. — a. Lifting the plate out of the Kitrate 
Bath before it has been immersed suflciently long to be 
thoroughly whetted, or before the Ether upon the surface 
is washed away. — Iledipping the plate in the Z^’itrate 
Bacli after exposure in the Camera, and pouring on the 
Aewelo-^ev inmmUately ; if a few seconds be not allowed for 
the pimpose of draining off the excess of iSTitrate, the Pyro- 
gallic Acid will not amalgamate readily wdth the film. — 
c. From too small a quantity of ffuid having been em- 
ployed to develope the image. In this case, the w^liole 
plate not being thoroughly covered during the development, 
the action does not proceed with regularifyu — d. Opaque 
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oily diagonal markings are very commonly proditeecl ky 
pouring off tke developer and examming tlie plate by 
transmitted light without washing the film ; the solution 
of Pjrogallic Acid rims into lines which show aftex^ fixing, — • 
e. ^Iddition of old Collodion in making a new Bath. The 
Ether mixes with the Bath, and gives a greasy appearance 
to the immersed plates. 

7. SiraijlU lines tnaversiug ilie film lionzontally , — 
A check in immersing the plate in the Bath (p. 300). 

8. Cumwd lines ofi over- development . — The developer too 
concentrated ; or not poured on sufficiently quickly to 
cover the surface before the action begins. 

9. Marhs like the 
woodcut are exagge- 
rated by holding the 
plate a long time be- 
fore dipping it in the Bath. Excess of Ether in Collodion 
increases these markings, but dilution with Alcohol lessens 
them by preventing the rapid setting of the Collodion. 
The same Collodion wliich produces the marks when iodized 
with Iodide of Ammonioni, and especially with Iodide of 
Ammonium containing free Ammonia, shows none when 
iodized paz*tially oi* entirely with Iodide of Cadmium. Pro- 
bably the diffei'ence depends upon the fact that Iodide of 
Cadmium thickens Collodion, whilst Iodide of ^kmmonium 
renders it limpid (p. 132). Chloroform in Collodion also 
modifies the structure, and a fluid sample of Collodion 
giving marks resembling vegetation, tlashes of lightning, 
or watered siDc, may often be cured by adding ten minims 
of Chloroform to each ounce, and allowing it to stand for 
twelve hours. 

The marks can usually be seen upon the film b}^ a 
close inspection after sensitizing, but if the Bath is pure 
and newly prepared, they will not invariably show in the 
development. With a Bath, however, which Is prone to 
give foggy films and irregular reduction, they are exagge- 
rated duiing development. 

10. Opaque yellotv or white streaks at the of the 
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wMck ike C&Uoclion was foiired off* — Tliese, wliea 
seen upon tlie surface of the Iodide as it is Efted from the 
BatE, may depend upon tlie presence of too large a quan- 
tity of Iodide. In this case, the film appearing yellow and 
creamy, make a mixture of equal parts of highly rectified 
ilieohol and pure. Ether, and, slightly, ddute the CqUodion,. 
or acid a little plain Collodion to the iodized Collodion. 
Supposing these marks to appear, and the. film: to he rather 
opaline than creamy, add to each ounce a grain of Iodide 
of Cadiniuin (see p. 285). 

11. TkU4:.e)}ings of the Sensitive Jot/'/c/e.-— These when 
visible on taking the plate out of the Bath, are often 
caused by pouring the Collodion from a full bottle, and 
holding it loo high, so that the liquid spatters on the glass 

- ',;an,cl produces air-bubhles.,, which 'course across , the.- plate/ 
Secondly, by employing a Collodion containing too little 
Alcohor: it caiiiiot easily be applied to a large plate with- 
out leaving a band of thickening at one end. Try the 
efiect of pouring less of the Collodion, so that the fluid 
shall not twice traverse the same part of the plate. Thirdly, 
thickenings are caused by fragments of dried Collodion 
accumulating in the neck of the bottle. 

12. Silver stains of varied slia'pe upon> the finished 

Erom altering the direction of the plate after 
removing it from the Bath, and placing the top edge 
downwards. This throws a wave of Nitrate back over the 
film, and often produces stains. — h. Scum upon the Bath. 
— c. Developer poured out of a dirty glass containing the 
scum of a previous reduction. 

IS. A blue line at upper edge of film^ seen on the Iodide 
hifore earposure,~-a. Often caused by using a Collodion 
made from highly rectified spirits, the Ether being in ex- 
cess : the film in hot weather dries and shows iridescent 
tints at the upper part before it can be immersed in the 
Bath. — h* From use of too much Alcohol in Collodion, 
thus retarding the setting of the Collodion at the lower 
edge, to such an extent that the top part becomes dry. 

14. Transparent marhs of varioim shapes, seefi on the 
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Jinkhd picfure.-^a- From wiping the glasses with a damp 
cloth.— ^7;,.. From emplojing a thin Collodion Tory sensitiTO 
and neutral, 

15. I^aiehes of a reddish cohttr transniilfed ligM on 
the shadows of -the fimslied Isegatim. — Try a second ap- 
plication of the Hyposulphite, w'hicli will clear them away 
if they consist ' of Iodide of Silrer ; but sometimes a cle- ■ 
posit of .this kind is due to irregular action of the deVe- 
loper, or to impurities on the glass (p. 344). 

Id. The picture vanishes tchen the plate is fixed. — In this 
case the Iodide was upon the film,' and not in it, Pyroxyline 
made in acids weak enough to destro)"- the power of setting 
will produce tliis effect (p. 109) ; and the only remedy is 
to use more Ether and less Alcohol in dissolving such 
Pyroxyline. 

17, Thepietitre stirvives the fixing, hid disappears in the 

f rosyline- :pr^^ ■ , in: tery; ■;:we&; i;:aifida;'isi:: 

soluble in absolute Alcohol, and hence some varnishes will 
attack it. Change the varnish and all will go well. 

18. A scum left upon the smfaee qf^die Bath in dpphig, 
—a. Over-iodissed Collodion. — h. Want of proper setting 
properties in the Pyroxyline ; mix the Collodion with a 
sample of a different kind. 

;V'AHP]gUFECTlO^XS';:i.]S[;’uOUnOBIQ'3Si;.,':2^ 

1. The image weak and slaiy-hlue. — a. Damp weather 
with the air full of moisture (p. 152). — h. The Kitrate 
Batli newly made from impure crystals (p. 135). — c. Excess 
of Kitric Acid in the Path (p. 161), — d. Too much free 
Iodine in the Collodion (p. 132). In this case the colour 
of the Collodion wlE be nearly brown. — e. Bromide in tlie 
Collodion (p. 157).— ;/*. Use of Sulphate of Iron as a deve- 
loper (p. 165). — g. Camera-image very wmak, as in copying 
old manuscripts, etc., of full size (p. 154).—/^, Use of a 
Negative Collodion made from w’-eak Pyroxyline (p. 114), 
— Sulphuric Acid left in the Pyroxyline from imperfect 
washing. In this case a piece of blue test-paper left in the 
plain Collodion one hour will show reddening at the edges. 
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— "X-. Coating large plates too leisurely, in hot weatlier: 
tlie film dries, and there is no penetration by the developer 
(p. 354). — Over-exposure. In the ease of a bromo- 
ioclizecl Collodion developed with Sulphate of Iron this is 
■'■:h^e:OiiiiE0h''Oaush;:bf feebleness;.,ofthe^ihiag^^ 

Under-exposure in the Camera (p. '3G6). — 5. Yellow va- 
pours in the atmosphere (p. 167). — e. The Yitrate Bath 
deeoraposed b}” long use, and containing organic matters in- 
jiirioua to sensitiveness (p. 130). — d. Collodion made at high 
temperatures, and kept after iodizing (pp. 115 and 168).-— 
e. Yon-actinic colours in the direct to be copied (p. S41)> 
—7/! Too rapid liberation of Iodine by Collodion (p. 319) ; 
especially when the film contains only a small portion of 
Iodide, and is semitransparent (p. 143).—^. I)e|>ression: df 
temperature in the developing room (p. 166). — A. Impure 
Pyrogallic 'Acid. .Bad .samples, sometimes develope .the- 
half-shadows imperfectly. . 

From whatever cause the above defect may arise,; try 
the action of Sulphate of Iron as a developer : and give a 
longer exposure in the Camera. 

ficiently pushed (p. 40).— 5. The Collodion film under-io- 
; dized, and too transparent for Yegatives. — c. Over-expo- 

sure in the Camera (p. 54). — d. Use of Collodion made 
from a highly intense kind of Pyroxyline (p. 115), and 
kept for some time in the plain state (p. 120) : the redness 
j is most marked when the Collodion is used newly iodized 

i and colourless, since free Iodine tends to make the image 

\ blue. — e. Acetate in the Yitrate Bath (p. 162).—;/. Alka- 

linity of the Yitrate Bath produced by shaking up with 
chalk, etc. — r/. The light unusually brilliant, as in Pho- 
tographing distant views and marine subjects. — A. The 
Camera image very bright, as in the ease of short focus 
Lenses (p. 153).— i Fixing with Cyanide of Potassium 

When redness of the image is an objection, remedy it 
by use of Citric Acid in the developing solution, as de- 
scribed at page 164. 


i 
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4. SoIarkaUon <^i%Wte.“~0?er-aetioii of liglit may 
proclace either grey or red solarization (p. 60)* Iii tlie 
former tlie image deTelopes Tery slowly, and tlie shadows 
are wanting in detail The plate shows no creanainess on 
looking down upon it, and the high lights instead of being 
opaque are nearly or quite transparent, and bounded by 
dark outlines. The causes liave been principally men- 
tionecl under the first heading in page 40S. — a. Excess of 
Iodine in Collodion, from keeping several w'eeks or months 
after iodizing. — h, IS'itidc Acid in the Bath* — e. Use of a 
new Bath made from impure crystallized l!^itrate of Silver 
(p. 135). 

In Bed solarization the plates devclope rapidlj^^, and 
often give a fair amount of detail in the shadows. The 
superficial bloom is well marlved, and the image browm by 
transmitted light ; but tlie high lights are very pale and 
red, with a steel-blue tint by refieeted light. The causes 
have been already indicated under the head of red !Nega- 
tives. They are, — a* Use of Pyroxyline made at high 
temperatures, and kept for a long time in the plain states 
hut enqdoyed soon after iodizing. — 5. Acetate in the Bath 
(p. 162).^ — c. Alkalinity of Bath. — d. Use of short-focus 
Lenses in a bright light. jST.B. Collodion of that kind 
which produces red solarization when newly iodized, often 
gives grey solarization when kept until much Iodine is 
eliminated ; and a Nitrate Bath which solarizes red from 
the presence of organic matter, may by keejiing and addi- 
tion of Acid, be made to solarize grey, and produce Nega- 
tives with reversed light and shade, such as are often 
termed transmitted Positives. 

The proper remedy for grey solarization is the addition 
of Acetate to the Bath. Bed solarization may be corrected 
by the use of Citric Acid in the developer (p. 104), or by 
the employment of Bromo-iodized Collodion. 

Acetate may conveniently be added to the Bath in the 
form of crystallized Acetate of Soda, wEich can always be 
purchased. Pissolve three grains in a' drachm of water, 
and pour the solution into twenty ounces of Bath ; the 
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wliite precipitate first* formecl will be taken' up again on 
agitation. To prepare the Acetate extemporaneously, dis-,^ 
solve two grains of effervescing Sesquicarbonate of Soda in 
four miiiiiiis of Glacial Acetic Acid, diluted with a draehiii 

B, Blurring of tin? hmge > — An irrb- ^ 
giilar action of the developing fiuid, 
giving an appcai^ance as if the image 
had drained away to the l 3 ottoTn. of the 
plate, often liappens when some con- 
ditiotis arc present which interfere 
with rapid and continuous develop- 
meut, such as — a. The state of Bath 
described at page 135. — h. Bad light I^Bil 
from presence of vapour in the atmo- 
sphere, — c. ' Weak Camera image.—c^, :I)epression of tern- ' 
peratiire. ■ As: a remedy, try the effects ■ of draining the ■ 
plate more earerally ] 3 efore 'putting it into the slide ; also, 
of halving the quantity of Acid in the developer, and 
doubling that of the Pyrogallic Acid ; or, as a last re- 
source, of adding Acetate to the Bath as above advised. 

Pyroxyline of the most sensitive but, least intense 
kind, pre|>ared by the use of weak acids, is especially liable 
to this defect when the other conditions are unfavourable. 

6. An opaq;iie halo at the edges of the Ugh lights, 

■—This defect is essentially different from that last 
descidbetli: :and is : caused by an .excess of: light... ' It ■ ' 

may often be seen round the sky of a landscape Negative, 
or the windows of an interior. The less the intensity of 
the Collodion, the more marked the halo. Albumen in 
the film, ill a dry process, exercises a favourable action, 
and tends to prevent the reduction of the Silver from ex- 
tending beyond its proper bounds. 

7. Falling aioag of the depends much upon 

the Collodion : the best kind for adhering tightly is that 
made in weak acids. When the Pyroxjdine is not in a 
favourable state, the amount of Alcohol in the Coliodion 

t be diminished (p. 117); but this observation does not 
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apply to a very hard and tongli Collodion, because e^ccess 
of Ether increases the contractility of such a film to so 
great an extent that it shrinks away from the edges of the 
plate. Any film, kept too long before dipping in the Bath, 
Y.1II slip from the glass at the upper part, and if clipped 
very cpicldy it is liahfe to peel away from below. Boaglien 
the glasses at the surface as well as the edges (p. 291), 
and pour on the water for washing at the centre of the 
plate. Be cai^eful that the fixing solution of Hyposulpluie 
does not work underneath, and allow it to flou' off at that 
corner which appears loosened. N.B. A very acid state 
of the Bath, and the use of Iodide of Cadmium as an io- 
di^er, are both liable to cause gelatinization of the CoilO' 
dion, and consequent slipping. 

8. The Collodion curls awa'^ front the glass on drtjhig , — 
This may occur with samples of Pyroxyline made in strong 
acids, especially when the Collodion is iodized with Cad- 
mium, Also occasionally, when a very acid solution of 
Acetate of Iron is used in developing, or acid Bicldoride of 
Mercury, or Chloride of Gold, applied to the film after 
it has become dry. Boughen the sui'face of the glasses 
(p. 291), and having coated the plate with Collodion and 
returned the excess into the bottle, draw the thumb along 
the lower edge of the glass to prevent the formation of a 
thickened band of Pyroxyline, which w'ould be likely to 
split on drying. Bo not immerse the plate in the Bath 
niitii the film has had time to set, and never einploj?' imper- 
fectly cleaned and greasy glasses. 

9. WooIUness in the shies , — Employment of Pyroxyline 
made in strong acids with Cadmium as the iodizer. Try 
the mixed iodizer of Potassium and Cadmium, and substi- 
tute Alcohol of ‘805 (see Part III.) for Alcohol of *820. 

10. Turhidity of Develojyer . — Mlien the Pyrogaliic Acid 
developer becomes muddy on touching the film, instead of 
assuming by degrees the colour of sherry wine, tlae Bath 
may be in fault. 15'ew Baths made from impure jNutrate 
of Silver will often produce the efleet in a marked manner. 
Another cause is decomposition of the Pyrogaliic Acid, by 
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keeping for sereral days in aqiieoiis solution (p. 163). Also 
extreme lieat of tiie 'sveatlier. On the subject of dirty de- 
reloping' glasses, see page 396. . ' ■ 

11. Bluene,s\^ of the Iodide — ^When a - Collodion 

containing' the proper quantity of*Iodiiie produces; an opa- 
lescent iastegd of a ereaniy iilm, an organic impimtg Is 
often present, liitlier distilled from plain Collodion ■will 
often produce the effect, or Pyrox^dine made at high tem- 
peratures, and kept for a time in solution. The Bath is 
sometimes ia fault, organic matter having been introduced 

:;';;giirpQse!y'Or otherwise.:(see,p. 137).. 

12. Tnfensitj/ of Image injjired hg Fixing, — a. From the 

Collodion being too highly iodized. In this case the film 
will be dense and creamy, and will probably leave a scum 
on the surface of the Bath in clipping. — Z*. insuffeient de- 
velopment. .. ..The longer the action of the.Pyrogallie Acid , 
is continued, the less the chance of the image losing in- 
.:teiisity^;i!i,. fix Use , of: Cyanide of 'Potassium, .as .a, 

.■&ing;;agent '|p; .'169);. V;: „ , ■ ■ V , 

13. Tiolef-Blm dains on Image after Frying, — Hypo- 
sulphite of Soda left in the film in small quantity ; the 

;;stain§' 'are';;mbsBy: ''aeenAC lower b-dgeruf "the: 'plate. ^ 

I'll. Crystals on Image after Frying.- — Hyposulphite of 
Soda as before, but in larger cjuantity (p. 307). 

15. Fiffereuce of intensity on tmo halves of a Stereoscopic 
Flaie. — a. Old iodized brown Collodion of that kind which 
solarizes red when newly mixed, often xirocluces this effect 
(p. 351). — h. Collodion prepared principally with Ether : 
it dries quickly in hot weather, and hence the second pic- 

',„tnre is ■ less ..intense.;:tlmn' the In ■ thB;uase;of dry;; ; 

Collodion plates developed with Gallic Acid, if the glass be 
not carefully levelled, the developer will accumulate at one 
end and produce excess of density. 

16. Th.€ developer JIopjs in a greasy manner. — -.a. From 
the Batli being old and containing much Ether and Alcohol. 
In this case a purely aqueous liquid is not suitable for 
amalgamating with the film, and a portion of spirit must 
be added to the developer (p. 288).*---^,, From use of too 
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miioh spirit in tie developer wlieii the Bath is newly made 
and nearly free from Alcohol : if the surface liquid of the 
him is entirely aqueous in character, the developer should 
be aqueous also, ' 

17* The developer refuses to mot eerktm parts of ilie 
fhn, and will mtflow up to the edge , — A gelatinous Collo- 
dion often repels the developer, and especially so with a 
newly prepared Bath. Old Baths containing Ether and 
Alcohol, render the surface of the film less gelatinous, and 
remedy the defect. The plate should not he clipped too 
quickly, or the difficulty will he increased. Acetic Acid 
and spirit added to the developer are serviceable. The 
stronger the Alcohol in the Collodion, the more marked the 
defect* 

In hot weathex% when large plates become partially dry, 
and repel the developer, redip them in the Bath, or use a 
developing sohition greatly diluted with wmter (p. 168). 

IS. The Collodion changes quicldg after Iodizing,'-^ A. 
rapid elimination of Iodine on adding Iodide of Potassium, 
may be due to the plain Collodion having been spoilt by 
exqoosure to light (p. 104), or to the use of Pyroxyline made 
at very high temperatures (p. 120) : in this ease, the longer 
the Collodion is kept in the plain state the worse it will 
become. Thirdly, to the employ merit of ozonized Ether, 
or of Pyroxyline left too long in the Nitro-Sulphuric Acid 
, (p. 121). As a remedy, try the eifect of iodizing tlie Collo- 
dion with Cadmium only, and keeping for a day or two. 
If this should fail, iodize with Iodide and Bromide of Ani- 
moiiiurn (p. 284), and develope with Sulphate of Iron. For 
directions how to broinize an old coloured Collodion, and 
thus to render it again useful, see x^age 278. 

Piscoloration of Collodion after iodizing, may also de- 
pend upon traces of acid left in the Pyroxyline from im- 
perfect washing, but in this case the liberation of Iodine is 
slower than in the last, and may not be fully seen until the 
following day. Blue Litmus-paper left in the plain Collo- 
dion for six hours becomes red. Try as a remedy? agi- 
tation of the plain Collodion with powdered Chalk. 


19. Am opalesceiii dejumi Iwiited exactly to those parts 
of the Mefiative wkick ought to he clear,' — TMs defect is 
due to a reversed action of tlie developer, and often, indi- 
cates tlie existence of wliite liglit in the developing room* 

,;:;,W|leh;'''Sdch;r ho't^.the'nase,':eonsnit;pa^;'3^4i*-:r:;':'v';'!V 

20. Transpareui lines enclosing dimiond-shapei Spaces, 
— Collodion nitide by the fominla of page 262 wdl some- 

,:'hhese:;. 

markings, and espe- 
cially when the Bath 
' IS" not Ml}’* saturated ' 
with Iodide of Silver, Any Collodion '/will': be:, llaM 
them when Glyeyrrhiziue is added to the Bath, or organic 
'/s'nbStanees are present npo:n the, surface. ■■■of .the film. . ^ Be-,: 
yond re-saturating the Bath with Iodide of Silver, nothing 
■ 'caa-.fee.iione to remedy the defect. ' ■ 

' ; : :IMPEEFE".GT10.XS . IK COLLOBIOK POSITIVES. ^ ■ , ■ 

1. The Shadoics darh and heavg. — The plate has not 
received sullleient expo.sure in the Camera; or the film 
being transparent and the Silver solution vreak, too much 
bTitric Acid is present in the Bath ; in the latter case, make 
the Collodion a little thicker, and deveiope with Sulphate 
of Iron containing only Acetic Acid (p. 2S0). Sometimes 
this defect depends upon the use of too little Bromide, the 
Collodion being decomposed by keeping after iodizing (p. 
144) : if so, increase the proportion of Bromide to a grain 
and a half per ounce. 

2. The Shadoii's good, the Lights vigorous hut without 
detail, — Tlie developing duid may have been kept on too 
long; or the object is too strongly illuminated (p, 311); or 
the Collodion is not adapted for Positives, giving a creamy 
film, and not containing much Bromide (p. 142). 

3. The high Lights pale and fiai^ the Shadows mlstg , — 
The plate is over-exposed. Indistinctness caused by over- 
exposure is distinguished from that produced by fogging 
by holding the plate up to the light ; in the former case 

. the image shows as a bTegativa* ; \ . 
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If tlie Gollodion is, eolourless. eleai'er sliaclows ixill pro- 
'bttbly bo obtaiiied by dropping in Tincture of Iodine (ten 
grains to tfie ounce of Spirit), until a yellow colour is pro- 
duced. But a still better plan will be to keep on band a 
stock of old iodized Collodion for mixing witli tlie newly'- 
iodized. Too little attention is usually paid to tlie quality 
of tbe Niti’ate of Silver for tbe Batb : tins bas mucb to do 
with clearness of shadow *{p. 135). 

4. TJfC ^nctiipe develojpes sloiuly ; spangles of me lalllc 
Silver are formecL — Too much Nitric Acid is present in 
proportion to tbe strength of the Bath, to the amount of 
Iodide in tbe film, and to tbe quantity of Protosalt of Iron 
in tbe developer (p, Ufj). 

5. Circular Spots of a hlaclv colour after hacking up 
with the varnisL — ^Tbese are often caused by pouring on 
tbe developer at one spot, so as to wash awa}’’ the Nitrate 
of Silver ; or by tbe use of glasses imperfectly cleaned, 

6. Silver Stains at the edges of the ’Plate, — They often 
occur when using a forty-grain Bath strongly acidified. 
Pour on a large quantity of developer, so as to wash off 
some of tbe Nitrate of Silver into tbe sink, the stains being 
caused by excess of Nitrate. 

7. A. green or blue. Tint in certain 2 )arts of the Image . — 
This is caused by the deposit of Silver being too ‘scanty, 
which may happen from under- development, from too much 
exposure in tbe Camera, or from the film of Pyroxyline 
being verg thin ; if the CoUodion be diluted down beyond 
a certain point, tbe same quantity of free Nitrate of Silver 
will not be retained upon the snrface of the film. Add a 
few drops of the Batb to tbe developer before pouring it 
on tbe plate. 

8. Tertical lines and AlisHness on the the 

Batb bas been much used, add to it a third part of a simple 
solution of Nitrate of Silver in water, without any iUcobol 
or Iodide. Also prepare the developer with addition of 
Alcohol, to make itfiow more readily (p. 2SS), 

, p* Opacitg of the JFilm on drgin(f.”^Due to tbe use of 
Pyroxyline prepared in too weak acids (p. 144). 


of tlie Xegative kind (p. 144). The Bath .diecomxjosed by 
lise, and eoiitainiiig organic impurities. ^ 

qtiality, the' paperis 'o 1 ffieh;Si 0 ^rt 
::;/yhic!i: 'causes, it imbibe 'liquids; imitenly;i'';.er;:^^ 

of Silver in the Nitrate Bath is insufficient. In this case 
:vthb;3pdts;arevefteh'A mt^t-'dep'enclmg':; 

;|)ai*i,'of ,'the sheet, ;';w:liere the e3:eess' of liqhid:;dr^ offp 
\:y.}%^r'Tke 'and' ^ 0 ^, 253 ^ hut 'iM:. 

B'Siify ''-albuminized'' .paper :(pt/19^').?-~^d:'®e ■' 
Ihiiit allowed to rise to the siirfece. of'' ^he- toning'^ Bath,:',,. 
,., '',-r-rc..,:T:wo or liio.re Prints,,' adhering, '' or .■touching each '.other ,' 
so as to prevent the circulation of the toning liquid, 
to 

this:,' case': ' the 'spoth arelprbbably';:dud ' 
:..:;'ldi|hp'er|let-hisatibiir;'(p.;db,£i'):.'y^ 

t.w®b:'legard,:^''|q';:the:xfi^etNitta^ 

suspected when no bronzing can be obtained by prolonged 

:':':hctibh;''bf ':-the light^': ' OT' 

Silver was laid on with a brush, or by a glass rod (p, 182). 
Prints formed on paper which has been kept too long after 

:heB|itizing:"preseii:t,' '.tlip; same, , ■ appearances:^:;, tliq ':fee"']!Siii:hte 
of Silver having entered into combination with the organic 

,;'',,:inattertoi*::''Qv^^"^etion,,'''Of'';''the:..'Grqid;'''B'ath:''impaA^^ 

6 . Yellonmess of the light ;parts of the JProof . — The fol- 
lowing causes are likely to produce yellowmess : — Aetdifg 
of the flving Bath (p. 203) ; its action continued for too 
long a time ; the first waslimgs of the fixed proof not per- 
formed quickly ; the fixing Bath laid aside until decom- 
posed ; the paper Icepst for several days after sensitizing. 

. 2 E 
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6. MtSm hmnzmg of the deep slmdows. — Perhaps tlie 
Kegative is in fault* Eemedj it as far as possible by 
printing on paper containing but little salt ; or sensitize 
the paper ■ on a 30-grain solution of Mtrate of Silrer in- 
stead of a 60-grain solution. 

7. The defnitmi of the Print imperfeet^ the KerfctUve 
being a good one, — Much ,wili depend upon the quality of 
the paper and the amount of Albumen, used in -preparing 
if (p. ISO). 

8. MarJcings of a gellom tint in the darh portions rf the 
Fositwe, — Care should be taken not to handle the paper 
too much, either before or after sensitizing ; to ri'asli the 
prints in a clean Tessel ; and not to lay them down whilst 
wet on a wooden table, or in contact with anything likely 
to eoiiirmihicate impurities. 

9. Smfdl specks and spots of different hinds, — These, 
when not corresponding to similar marks upon the Nega- 
tive, ai^e usually due' to metallic specks in the paper ; or to 
minute insoluble 'particles in the Albumen which refuse 
to tone. Try the 'effect of halving the quantity of Carbo- 
nate of Soda in the toning Bath. 

10. Marhhigs of theJnmshm Amnwnio-MUrate Pictures. 
—In this case there is probably an excess of Aiimionia, 
wliieli dissolves the Chloride of Silver. Add a little fresh 
Nitrate of BEyer,. or use the Oxide of Silver dissolved in 
Nitrate of Ammonia '(p.. 376), and prepare the paper with 
ordy a small quantity of 'salt. 

11. Mmrhled staim ontlie surface of the xmisUtne Paper. 
— Bravrastrip of .blotting-paper gently over the surface 
of the Nitrate Bath ; and see that the sheet docs not touch 
the bottom of the dish. 

12. Memoval of the Alhimen from the Paper during sen^ 
silking, mid loMte deposit in the sensitizing Bath—Thd 
Bath is probably alkaline, and contains too little Nitrate of 
Silver (p. 186). Add twenty grains of fresh Nitrate of 
Silver to each ounce, with a ^ quarter of a minim of Grlacial 
Acetic Acid, . ' 

13. The Print refuses to tme. — a. Often the fault of the 



; ; ^fliammize^ Long Jceeping -of the proof after 

pmtmg (p. Tjjg toning Bath kept until it has 

become perfectly colourless (p. 195).— tl. A trace of Hypo- 
ralphite of Soda carried from the fixing Bath into the tOnm!>- 

11'. Accidental over-printing . — If the pictures when 
toned and fixed appear too dark, try Mr. Shadbolt’s plan 
oi agitatmg a pint of vrater with a minute quantity of ' li- 
quid until it smells decidedly, and of then im- 

mersing the pnut until sufficiently reduced. Afterwards 
wash with water to remove the Bromine. This process 
Mts away the print too much at the edges, but no better 
IS Jcnomi. Over-printed proofs may be reduced by toniuu 
m a Bath ot Chloride of Gold from which the alkali has 
-/Been omitted (p. 877). ^ V' / , 

Sides printing throvgli.—TMs, is often a fault of tlie 
Negative, and may be corrected as foUows :— Dip a fine 
^ Gamboge, and trace round the horizon 
of the Negative to about the sixteenth of an inch inwards 
'On^the detective sky. Then print an impression, and cut 
out the sity with a penknife. Blacken the paper sky hv a 
p»per ;exposnre to h 

tno Gamboge tracing wfil i>revent the line of jnnotion from 
bem| reea. : If tlie^^^^ 

or at the eorners, h will be ; suffieienf to place a piec^^ 
brown paper in front of the printing frame, and to pack 
Cotton-wool beneath it. > ' ■ ■ A: yA A- 

16. BiffieuUies in alluminizing paper.— Whou the Al- 
lumon cries in^ streaks upon the paper, try the effect of 
at Mg 'no minims of Glacial Acetic Acid (previously d'- 
luted with a littk water) to eacli egg ; increasing the pro- 
poAion of salt from ten to twelve grains per ounce, and 
that of the Nitrate of Silver in the Bath from sSy to 
eighty grains jier ounce, if the addition of the acid b» 

Z n to diminish the 

aepth of the shadows to too gi-eat an extent. 
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CHAPTEE Y. 

DEY C0LL0I)I02<r, AND COLLODIO-ALUOrEX PROCESSES, 

Of ilie various metliocls alluded to in discussing tlie tlieoiy 
of dry Collodion in Part I., the Author selects for niore 
especial consideration. Being an advocate for the siinpll- 
fieatioti of formulfe, lie would have confined himself to a 
single process, had ahsoliite certainty been obtainable. At 
present however this can scarcely be said to be the ease, 
and hence it would be a mistake to limit the operator in his 
choice of resources, 

EusselFs Tannin process stands first upon the list, being 
the most closely aided to wet Collodion, both as regards 
■:.'iihe ' composition -of the sensitive film and the qualitj^- of the 
picture. The experience of the Writer, as fai: as it has 
extended, is very much in favour of this method, hut owing 
to its comparatively recent introduction, it has not as yet 
received a full trial. PothergilFs process is very simple, 
and enjoys a high degree of popularity i the Author himself, 
however, has not been uniformly successful with it, the 
ISTegatives being often solarized in the sky, and presenting 
other defects presently to be alluded to. Taupenot’s Col- 
lodio-Aibumen process is allowed by all to be valuable, 
although many are deterred from practising it by the la- 
bour involved in preparing the plates. In the case of 
lojig-focus Lenses, however, the process possesses so many 
advantages that no obstacle of the above kind ouglit to be 
considered. Lastly, the process of Messrs. Petschler and 
Mann may be recommended to such as desire to carry a 


large stock of plates witli tliem on an excursion, and to 
leave ail tlieir batlis at lionie. Bulky solutions of Nitrate 
of SHver are unpleasant companions on 'a journey, and are 
very liable to suffer injury before it is ended. 

A nevrly iodized Collodion will succeed in tMs process, 
since tbe Tannin bas an extraordinary effect in inci’easing 
tiio intensity. NeATutlieless the picture, althougli some- 
times recrairing a longer exposure, will be more binlliant 
when an old iodized Collodion is emij3loyed in preference. 
Tke normal Collodion of page 262 bromo-iodized in tl\e 
inanncT deftcribed at page 281 lias been found successful, 
and wjien jnire Ether is employed, this Collodion will i*e- 
niain in perfect working order for six months after iodi- 
zing. At first it is scarcely as porous as could be desired, 
but acquires this condition by degrees under the infliience 
of the alkaline iodide. A Collodion of a more spongy 
character would be superior when newly iodized, but it 
would scarcely bear the same length of keeping, because 
as the film became by degrees powdery and rotten, the 
sensitiveness to dark shadows would be injured. 

In this process the tendency to blistering of the fi^lm is 
not seen, but the Collodion will sometimes wrinkle and peel 
awa}" from the glass at the lower edge. No preliminary 
coating to the glass will be required when the Collodion 
is in the most suitable state for adhering tightly, and when 
tile glasses are small. Glasses of 10 x 8 and upwaixls will 
require tke use of Gelatine, and even Stereoscopic glasses 
must be coated wdth it when the .Collodion shows a ten- 
dency to separate, or if the operator should fail to observe 
the directions given for ensuring adhesion, 

Clean the surface of the glass with great care, and for 
tliat purpose use a liquid capable of removing grease, such 
as the Tripoli mixture of page 291, or the old Collodion de- 
scribed at page 292, The glasses must be qtiite dry at the 
time of coating with Collodion; and hence if the room. is 
damp and cold afire must be lighted. When the Gelatine 
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solution is used, tlie abore precautions are less needful* 
bat even in that case a greasy plate would probably cause 
slipping of tbe jSlm. 

Tlie formula for tbe Gelatine liquid is as follows : — 
IN'elson’s patent Gelatine, 20 grains. Distilled unter, 10 
fiuid ounces. Dissolwe, filter tbrougli blotting-paper, and 
add balf an ounce of Alcohol of ordinary strengtli to pre- 
vent decomposition by keeping- No gelatiiiizatioii occurs 
on cooling, and the solution ought to remain good for a 
very long time; the Writer has used it after six months, 
but the test of smell will be reliable. Isinglass gelati- 
nizes more firmly than common Gelatine, and a grain to 
the ounce of water will often give a viscidity about equal 
to that of ioclbed Collodion. The film loft on evaporation 
is excessiv'ely thin, but it answers the purpose of fixing the 
Collodion better than a thicker film. 

The application of the Gelatine solution to the glass is 
more troublesome than that of the Collodion, sniee it flows 
with difficidty, and if the glass be at all greasy, will 3 iot 
readily wet it. Ponr a lax*ge pool of the aqueous liquid on 
to the centre of the plate, and if it does not run, guide it 
with the Anger or a glass rod, taking care to keep the back 
of the glass clean. Allow the excess to flow back into the 
bottle, and when particles of fliifl* are seen floating, filter it 
througii blotting-paper before using it a second time. Hear 
the plates on end to dry, with blotting-paper beneath, and 
when they are well drained, draw a slip of blotting-paper 
along the lower edge, to remove an accumulation of the 
gelatinous liquid. This precaution is quite necessary, since it 
T^ iJI bo found that if too thick a film of Gelatine be left on 
evaporation, the fllni will remain perfectly transparent on 
passing through the Nitrate Bath (p. 231), and no image 
vriil be developed on applying the Pyrogaiiic Acid. The 
plates should be dried spontaneously in a ])lace free from 
dust, and if the attempt be made to dry them hurriedly, 
the Gelatine solution w^ill often collect into ridges, and will 
leave a series of fci’ansparent marks on the siuTace of the 
excited Collodion as above described. This irregular dry- 
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ing almost iiiTariably occurs in tiie case of a gelatinous 
viliquidj but tke Writer has seen glasses coated with, di- 
luted' Albumen, and dried at a fire, without any such in- 
equalities being produced. When the coated plates are ' 
siirface-drj, warm them gently, and put them away in a 
groored box, where they will remain good for a long time. 
Before packing them, however, it will be 'desirable, to ' ex- 
amine the back of each glass, and cleanse it from any ad- 
hering Gelatine, which, if allowed to remain, would afiect 
the iSTitrate Bath injuriously (p. 136). 

Coat with Collodion exactly as usual : the presence or 
absence of the Gelatine iilm will scarcely be noticed. 
Allow the full length of time to elapse before dipping, 
other^vise the Collodion will certainly lie loose at the lower 
corner. Beginners frequently fail into the opposite error, 
and produce plates which are pale and opalescent, with a 
blue line running round the upper edge. Tbe proper rule 
to follow is to touch the lower coxmer of the film with the 
finger after it has ceased to drip, and thus to ascertain how 
much setting power the Collodion possesses. If the Gela- 
tine was applied as a preliminary coating, be very careful 
to cover the whole opiate with Collodion. 

The ]!??itrate Bath is an ordinary 30-grain solution, tested 
and found to be in working order for the wet process. 
Many will use a stronger Bath by preference, and in pre- 
paring the solution purposely, it is perhaps as well to make 
it of 35 or 40 grains to the ounce. The immersimi ought 
to be longer than that often adopted for wet Collodion : 
from three to five minutes being an average time. 

Lift the sensitive plate from the Bath, and without any 
previous wiping or draining on blotting-paper, wash it 
fx'eely under a tap for about a minute : or place the plate 
in a tray of common -water, face upwards, and after waving 
the water backwards and forwards for a few seconds, leave 
it until a second plate has been coated with Collodion and 
immersed in the ISTitrate Bath. Then return, and con- 
tinue the washing in the first water until all greasiness of 
the surface has disappeared, when the.pkte may be washed 
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for a eorrospoadiBg time in a second Batli of coniinoii 
Water, a few di’aclims of Distilled Water being applied 
if tke common Water Is very liarcl. 

After tlie plates liave been washed, the Antlior lias fre- 
quently poured a solution of Salt over the film (five grains 
to the ounce of Water), and then washed tlieiii a second 
time under the tap. This proceeding undoubtedly lessens 
the sensitiireness to dark shadows, and diminishes the rapi- 
dity and redness of development, but it increases the keep- 
ing qualities.^ The principal danger to be apprehended 
when no salt is employed, is that traces of the image will 
appear upon the plate before development, and timt the 
action of the reducing agent will be uncontrollable. In 
cool weather, and with recently prepared plates from old 
iodized Collodion, no such efiect will be perceived, and in 
that case^the quality of the JS^egative will be better with- 
out the Salt than with it ; especially when the Lens has a 
long focus. 

The preservative solution is prepared by the following 
formula: — " ® 

lannin ...... 15 grains. 

Distilled Water ... 1 fiuid ounce. 

Any druggist will supply Tannin, and it dissorres in 
the vater almost as readily as Dyrogallic Acid. The solu- 
tion is slightly opaline, but it runs through blotting-paper 
immediately, thus contrasting ftwoiirably with glutinous 
liquids like Gum or Albumen, Mould forms in the liquid 
after a time, but not so rapidly as in a solution of Gallic 
Acid. A sixth part ot Alcohol replacing Water in the 
formula assists in its presoiwatlon, but the trouble of pre- 
paring it is so small, that decomposition by keeping be- 
comes of little consequence. 

^ Measure out two separate portions of the Tannin solu- 
tion, containing, for a Stereoscopic plate, about two fluid 
drachms each. Apply the first two or three times to the 
washed fihn to remove the adherent water ; then pour the 
second portion on and oT, and rear up the plate to dry on 
blotting^paper in an absolutely dark place. Dinish by ar- 
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tifieial lieat (p, 430), since tlie image is apt to Tbe Blurred 
and ill-defined wliea tiie plates are not perfectly dry. 

If tlie glasses were not coated with Gelatine before the 
Collodion, the chance of wrinkling and contraction will be 
iniieli lessened by dipping a earners, -hair brush in any 
quickly-drying IS’egative Varnish, and runiiing it, round 
the edge of the film, to about an eighth of an inch inwards 
on the siirlhce. For Stereoscopic plates this plan will usu- 
ally be sufficient to fix the Collodion. 

Directions as to time of exposure will be found under 
the head of Fothergili Process, and Taupcnot Process. The 
method now under consideration is, according to the expe- 
rience of the Writer, more sensitive than an Albumen pro- 
cess by at least one-third, but the Citric Acid in the deve- 
loper, although improving the colour, appears to add some- 
tliing to the required exposure, and since a powdery struc- 
ture of the Collodion film has the same effect, the directions 
given under the head of the Collodio- Albumen method 
may be adhered to. 

Develope as soon as possible ; the Writer has had no 
experience with plates kept longer than six hours after ex- 
posure. The evening of the same day is convenient for 
this part of the process. 

The developer is made from the two following solutions : 

Ko. 1. Acid .... 72 grains. 

C^Alcoliol ....... 1 fluid ounce. 

Dissolve, uithout filteidug, imless there be evident tur- 
bidity, The solution ought theoretically to keep for 
montlis without much change, but the Writer is unable 
to speak from actual experience. 

fjN’itrate of Silver .... 20 grains, 

No. 2. -1 Citric Acid 20 grains. 

[Distilled Water . . ... 1 fiuid ounce. 

No filtering needed unless a white precipitate of Citrate 
of Silver should fall ; as will sometimes be the case wben 
the Nitrate of Silver was previously fused. The keeping 
properties of this solution are not remarkable, a -warty 
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substance of unknown composition sometimes forming : the 
supernatant liquid however appears to retain its action (P). 

Begin by diluting thirty minims of ISTo. 1 with, three 
ounces of Distilled Water: the resulting solution will keep 
for twenty -four hours, but eventually turns yellow from 
absorption of Oxygen. Fext place the diluted liquid upon 
the table side by side with the concentrated Alcoholic so- 
lution, and all will be ready for the development. 

To derelope, fii*st moisten the exposed plate with water ; 
not necessarily distilled wutex*, but as free as may be from 
saline impurities. Do this evenly and quickly, or there 
will be curved lines in developing, hTow, for a stereoscopic 
plate, measure out three drachms of the diluted JS'o. 1, and 
add to it from 10 to 20 minims of JN'o. 2. Apply this mixed 
developer, and keep it gently moving on the plate. Allows 
it to act for a short time, and watch the process of the re- 
duction, D the sky developes strongly, but is not gradually 
followed by the darker portions of the object, the plate was 
under-exposed, and the picture will then be harsh, unless 
tire developer be immediately strengthened by pouring it 
back into the measure, and adding 10 additional minims of 
No. 1 to the three drachms, so as to raise the proportion of 
Pyrogallic Acid to four or five grains to the ounce. If 
on the other hand the whole image appears simultaneously, 
add a few more drops of the solution No. 2, in order to 
increase the opacity of the sky. The theory of this part 
of the process will be found fully described at page 228 of 
the First Part of tlie work. 

The ordinary solution of Pyrogallic Acid and Acetic 
Acid employed in the wet process (p. 287) may be used in 
this dry method. If however the plates appear too red, 
and exhibit a tendency to fogging on the shadows, the use 
of the Salt Bath of page 424 must be adopted, in order 
to destroy the last portion of Nitrate of Silver by eoiiver- 
sion into Chloride of Silver. 

Observe that in Bussell s Tannin process the porosity 
of the Collodion is very little maintained, the preservative 
solution being thin and limpid. Hence these plates would 



■■.■■■■'s'otheegii.L's'; i>bt.,beogi:s^^-: 

This process is more dei^endent upon the state of the 

Co.lloilioii , tlian, that ^last. xle^sciibedj-and.-iiiiless'-" a certain' 
amount of porosity co-exist with the organic reactions 
. n hich are iiecessary to intensity, , the deyoloped . image will 
often bo feeble. The normal Collodion of page 262, even 
, 'when Bronio-iodized,' is not so suitable- foi* T'othergiirs pro- , 
cess, .as some.. other kinds, .being too- d.ense 'in structnre,.' 
and too feeble in dm-^eJopiiig unless after a long keeping 
ill the iodized state, Although verj’' tolerable pictures have 
been oblaiiied with this K'oimial Collodion, yet the formula 
of page 342 affords better promise of success, ihe contrast 
of image being greater, and the film less liable to solarize. 
A little ^decomposition brought about by keeping, the Col- 

tory quality have been taken with Collodions which by 
transit to distant parts of the world had become too rotten 

:;,hh.|nnB:eiisitive:;fpn 

Ihe glasses will scarcely require any preliminary coat- 
ing of Gelatine or Albumen as described' at page 422, un- 
less they are of a large size. It will be sufficient' to clean 
them carefully with old Collodion or Tripoli, and to see 
that no moisture is present at the time of applying the 
Collodion. The directions for coating and dipping in the 
Bath already given under the head of “EusselFs 'Process,” 
page 423, will apply also in this method, and the strength 

.;tq;|he'!::Quhch:;Af'^aterf^;^xV:f::;^ 
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vlien esplammg tlie theory in Part I., is the most impor- 
tant part of the process, and the one on which success or 
failure mainly depends, A small quantity of Nitrate of 
Silver must dways be left for the purpose of coagulating 
the Albumen and combining with it ; and when the Collo- 
dion is deficient in those qualities which give intensitj* to 
the development, a still larger quantity; of Nitrate of Sil- 
ver will be required to fix the Albumen abundantly upon 
the film, and thus to secure the desired effect. Further 
than this it has been showir^' that the same quantity of 
water applied to two Collodion films differing in physical 
structure will often cleanse one more perfectly than tlio 
other. Therefore no universally applicable rule can be 
given, but the Photographer will act wisely in, inquiring 
of the maker of the Collodion the extent of washing which 
he recommends previous to albuminizing. 

When a Collodion which ought to be washed very slightly 
before albuminizing, is thoroughly washed, the image de« 
velopes slowly, exhibits no red translnceney at the early 
stage of the development, usually fogs more or less, and 
is wanting in contrast. When on the other hand a Collo- 
dion requiring considera])ie washing, is not much vr ashed, 
the image developes rapidly, shows a red tone at first, and is 
strong in contrast. Defects however soon arise, such as 
markings of raried form due to a clotty coagulation of the 
Albumen, and perhaps /oyywzy from incipient reduction of 
the Albuminate of Silver. The more the plates are washed, 
the longer they will keep in the sensitive condition, and 
hence the washing should always be carried as fiir as pos- 
sible without sacrificing the contrast of the N egative. 

The Author, in his own practice, has not been able to ex- 
ceed the four fluid drachms of wuter advocated by J^fr. 
Keene, of Leamington, as tlie correct quantity for a Stereo- 
scopic plate: But others, using a different Collodion, Iiave 
placed their plates in a tray of distilled water, and washed 
them gently until greasiness disappeared. This latter plan 

* Addand’s ‘ Hints on Fotliergill’s Process,' published by Messrs. Horne 
and Thornthwait6i Hewgate Street, London. 
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IB certainly more coiiveiiient, wlieu it answers, since tliere 
are few who on first commencing tlie art. can manipulate 
witli sufficient dexterity to wash a plate evenly with a 
limited quantity of water ; and when the washing is un- 
even, there are always markings from partial coagulation 
of the Albnmeii- , ■ ’ ■ 

Supposing the fipiir-draclmi method to.be adopted, pro- . 
ceed as follows After removing the Stereoscopic plate 
from the x^itrate Bath, stand it vertically on blotting- 
paper, and allov' it to drain as long as would be required 
for a wet plate, wiping the back meanwhile in the usual 
iiiaiiiier. .Then take it in the left hand, either by one cor- 
ner or with the pneumatic holder, and having arranged the 
yellow liglit so that it falls nicely upon the surface of the 
film, hold it quite level, and pour on the half-ounce of 
water, , waving, .it . backwards and , forwards. ' It- should not 
be poured on entirely at one spot, or too much of the Ni- 
trate of Silver would be displaced, producing a circular 
mark of imperfect development. As , however a vacant 
space of a quarter of an inch in breadth is usually allowed 
at each end of a stereoscopic plate, this will be found con- 
venient for pouring on the umter, which must be allowed 
to run into each corner until greasiness ha^ , disappeared. 
It w'iil probably touch the fingers , by 'which the plate is 
lieid, and when they are not scimpuloiisly clean, stains will 
in consequence result. After pouring ■ away ' the winter 
(which ought then to measure at least three dmekms if the 
operation wnas well performed), .drain the' plate for an in- 
stant, and it will be ready for the Albumen. 

Observe the importance of using either distilled or pure 
rain-water for the above ■washing. If Chlorides or Carbo- 
nates are present to an^ comideraJble extent^ as is usually . 
the case in hard water, they will decompose the Nitrate 
of Silver, and cause a milkiness. , ' ' ' , ’ 

TIfe Alh'imen mhdion . — Take the white of a fresh egg, 
and add to it an ounce of distilled water,, with toee drops 
of strong Ammonia’. The Ammonia pi^eserves the Albu- 
men from becoming sour and mouldy, makes, it, run more 
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easily tHrougli the filter, and sliglitly increases tlie inten- 
sity of deveiopment. Tlie solution vriil iistially keep for 
several weeks. 

Sliake for ten. minutes in a bottle, and pour out tlie 
liquid on a filter previously wetted. If the paper is suffi- 
ciently tbiii (Papier Joseph), tte liquid ought to pass 
through drop by drop j but as eggs vary in giutiiiositj^, 
there may be a difficulty, and in this case more water must 
be added, or fine muslin substituted for paper. 

Appty the filtered Albumen twice or thrice to the film in 
the same manner as Collodion. Then pour water over the 
plate for a minute, in order to remove the excess of Albu- 
men, and afterwards rear the glass on end to drain upon 
blotting-paper. The second washing may be done with or- 
dinary water, but if Lime Saits are present in quantity suf- 
ficient to make a decided miikiness with titrate of Silver, 
it will be a safe precaution to finish with a few drachms 
of distilled water. 

Tlie propriety of adding common salt, or Phosphate of 
Soda, to the Albumen in the Potliergill process, has been 
lately discussed, and an increase both of sensitiveness and 
intensity has been attributed to their use. On trying the 
exjieriment, the Writer did not succeed in obtaining any 
marked advantage, and therefore he prefers to leave the 
formula as he found it. If the solution of Salt were used, 
it would probably be better to apply it q/fer the Albumen, 
and thus to increase the, keejung properties of the pdates? 
but a slight diminution of contrast and intensity might be 
expected to follow its employment as a final bath. 

ySf hen the plates are perfectly dry, they are ready for 
exposure, but as the sensitiveness is lessened b^^^ adhering 
moisture, it is recommeuded to use artificial heat in clamp 
weather. Warm the contained air of a deal box, by means 
of a common flat iron, and stand the glasses at the sides 
after removing the iron. The plates maj' be placed in a 
box of this kind whilst still wet, £lnd the moisture steamed 
ofi by artificial heat j but this is a ha'ssardous |)»ian, and it 
will be better to get them surface-dry before using the 
iron. 


Mtpfmtre.— The seiisitiTeness lias been stated to be 
double tiiat' of tlie Taupenot px^ocess; but the pictures 
sliowii to tlie Writer in corroboration rrere more or less.;, 
imperfect in tlie sliadows, and be believes that a gain 'of 
one4Mrd is nearer tbe mark. From two to four minutes 
may be allowed on a faTonrable day, according to tbe dis- 
tance of tbe view, and tbe amount of foliage ; or from five 
; to,: dnll: light.: jTbo'^ :esposnres; are: ■ 

for a stereoscopic Camera mounted with a single lens : fur- 
ther particulars are given in Taupenot’sx>rocess, page 437. 

Decclojime’id. This process is not quick as regards de- 
velopment. When a full quantity of Mtrate of Silver is 
Mt upon tlie film before apptying the Albumen, it will be 
somewhat more rapid, but as a rule, two of EusselFs Tan- 
nin plates maybe developed to one of FothergilFs; the 
same reducing agent being employed in each case. Theory 
teaches us to expect a slow development in FothergilFs 
process, because the porosity of the Cofioclion is not well 
maintained by the preservative (p. 220) ; and in addition 
to tins it can bo shown that the employment of Alhimeji 
always diminishes the rapidity of development, alfchou<d,i it 
increases the intensity, ^ 

The ad^ ocates of the F othergill process mostly recom- 
mend the ordinary formula of PyrogaUic Acid and Acetic 
^id (p, 28/ ), but for Stereoscopic transparencies tbe 
W inter prefers the second formula of the same page, viz. 
P^r rogallic Acid and Gitrie Acid, which preserves the clear- 
ness of the shadows t the Alcohol in the formula must be 
omitted. The use of Gallic Acid for dry plates is also 
much to be recommended, the iMegatives being developed 
face downwards, upon a solution of Gallic Acid, in the 
manner described at p. 439. 

TYhen Pj rogallic Acid is used, each drachm of the liquid 
is previously mixed with about five minims of a solution 
Silver containing twenty grains to the ounce 
ot Water. The film is first wetted, and the mixed deve- 
loper poured on and off from a glass measure. This mea- 
sure must be scrupulously dean, or defects will result, 
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■wliieli are descnbetl at,pag6 442. Ib two or tliree laiiiiittes 

" tliir xloToldpiBg 'solution' ' may turn ' a- se- , ■ ■ 
€ond portion must be ‘'used io complete tlie reduction. 
From fiTe to, ten minutes' will be occupied in bringing tlie 

i7ar%/.--Hjx50suli3bito'bf Soda is better tban Cjaiiide 
in all eases wliere albumen is employed, as being less likely 
■'do :dissbi?ef:tbe; d^bate^idetmls' -of tbe ■ 

— Tliose wbicb tke Writer lias met witb liaYe 
depended eitlier u|)oii the jilate being bold at tlie corners 
by dirty dngers, or uxmn tlie use of newly iodized Collo- 
dion too copiously washed before putting on the Albumen. 
Ill tlie latter case cYerythiiig goes wrong, and there are 
sxiots, stains, and marbled markings, such as would not 
occur if the particles of Iodide had been, in the state to re- 
ceive a decided im|>ression in the Camera (p. 48). 

Markmgs like those on watered sEk are also a coiwiou 
cause of .failure ; they xu’obably depend partly upon the 
structure of the Collodion, but are exaggerated by the use 
of Albuiiien f ally coagulated by excess of iN itrate of Silver. 

, Tlie:'remedy ;suggestedds'4o keep^' the: Collod-ionibr .longer ; 
: /lime :in:: theIodized /state, mix it;with\'anp'fcher: sample;/^- 
t'^hicEis: fi'ee.-jfrom' .the markings. . :Tlie /remarks; /rnade'ht^^ 
:;:/pa |.0 ;.,4bd>;,fauure. Ho; % may .also ';be: studied. /with.,/ndvan,-y/^ 

;;:'''TikrEkdr’s^:eo.LL ::y';',/;^' 

: „ lCimMnjg:tkB:'Giasses,^^ .part^,.of/the|a'dcesB:: ;niust .be 

';:condueted' Mth...eare,/sihce^vtlie/:;^bumdn. w^ 

:;:/ih.e^' Goliodion, lends ■■■:to:'rMi3,e;/'.the:' /.latter i;.- ■bEe, 

:.. /mode, of obviating- ^whichm./^ ..the /glasses ',ih//suchy:a.::r; 
way that the him adheres with tenacity. 

Old Collodion may be used for cleaning, or in place of 
'it the mixture of Tripoli powder and Ainmonia described ■ 
./;at;-:page'-291,../'V'';./- j -O' ^ V. b-/'^:'' /■./■/'^'■/:':/.:..:/i.k 

Cdhdion,-*^ All necessary information on Collodion 
.be.:iound, in.the- HinthCkaptor of. the.' First... Fart, .of,., the... 
Work. One great advantage of this 'process in fact ‘con- 






sists in its being comparatively indepeadent of tbe Collo- 
i.. a.^ Blistering of the film during development is the 

wSfo attention, and for this a 

j .ablt_ Coliodioii IS tlie most available remedy. Old Col- 

alkaline Iodides, and wliioli lias bo- 
-om., snort and porous in stmctm-e by gradual deeonmo 

IkS atl “ ' frequent! V hip. 

it nrm W ’'’l CoUodion, tbL 

umn +1 * ’ leaves an uneven coating 

pm tiie glass, tbicker below tlian above. In sucb a ease 
a grain and a half of Iodide of Cadmium to tbe o2ce wffl 
jfton thicken it sufficiently ; if not. a little newly iodired 
Collodion must be mixed with it, or two grains of P™ 

pr426^Snsm!r“^ CoUodion of 

1 a e_,16. V ill usuaUy require tins teeatment after six montbs’ 

for SenoV: 

J; ^ the large excess of Sulpbnrie 

Acid, and of water, employed in the formula for tbe Nitre- 

oSSot ' 

"if '“■'"I'-B » raij to ompw m. 
tiate Baths in this process, one for the Collodion and the 
other lor the second film, viz. the Albumen. The Albumen 
Nitiate Bath must contain free Acetic Acid, and therefore 

iiath of Aeeto-^itrate. Very good results have been ob- 

bu^ rf ' convenient in tra- 

+1 1 ^ alv-ay.s appeared to the Writer that 

the Collodion sticks better to the glass when sensitived L 
a clean and neutral Bath, and therefore when porSiSv is 
not an object be advises to keep the Baths dittinet 
bcnsitize the Collodion in the ordinary way, holdim^ it 
_ra her longer than usual before dipping, i favour perfrel 
. dhobion and so to prevent blistering. Then bavintr -ir 
ranged two dishes of common water side by side^ lay the 
p ,0 ac,e uppermost in the first dish, and wave the water 
backwai-ds and forwards for about thirty seconds Then 

p.t fc 1,1.1. i„to a. ^ iL “ wia.t 
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otlier is being coated and iroraersod in the sensifoing 
S. drain plate No. 1 do.«ely on blotto^aper, 

and it vrill be ready for tbe wdized ^ 

^ryainsin^'ffe^^sd^itizing 

been coated mtt Albumen and placed to dry- 
Preparatm, of the iodized 
fresb laid, or not more than a week old. Ihe ' , . 

decomposition of Albumen being atiendod with a liboiation 

of Sulim- wll be enough to Pf T^ts^of 

guard against stale eggs, since the ,f, 

the Sulphur compounds m Photographj aie -nd a. . 

Take of \ 


3 fiaid ounces. 
, 1 fluid ounce. 

;■ :,10, miiiiins. 

10 grains. 

10 grains. 


Albumen 

Distilled Water . • * 

Strong Ammonia . . • 

Iodide of Potassium . . 

Bromide of iVmmonium . 

oi-ber ingredients, and shake together m bo"-"*- dhib 
mode of proceeding will be found more fally described 
under the head of Albuminized 1 aper (p. o5% ^ ^ _ 

In preoaring the Albumen solution it must oe borne in 
mind that the viscidity of diiferent eggs vanes : hence ifc 
will be occasionally necessarj- to introduce a lit le more 
Water, in order to make the liquid run thi-ougli the filter. 
The filtering paper ought not to bo as close in te.-ituvo as 
Swedish filtering paper, but Papier Joseph will u-snally 
answer. Some operators filter through a piece of sponge, 
but the difficulty is to push the sponge down with siiSicieni 
Snnness to stop back floating particles without choking t ie 
neck of the funnel: a piece of fine cambric appears to the 
Writer to be better, but he prefers paper when the A,I m- 
men can be made to run through it. After Albiunen has 
once been filtered it wdll run more easily a second time, 
and it will also flow better after a few days keeping, suice 
the Ammonia gradually liquefies it, and removes much of 
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Instead of Iodide of Potassium, Iodide of Ammomiim 
may advantageously be used wlien it can be obtained pure, 
being a niox^e soluble salt, and thus less likely to cause ]3in- 
boles in tlie Negative by crystallizing in the Albumen. 
Iodide and Bromide of Cacbnium cannot be used, since 
tliey liavo tlie property of coagulating Albumen. 

Aiiotbcr addition is sometimes made to the Albumen so- 
lution, viz. eoramon white Sugar, in the proportion of one 
draclim to each ounce of ^^Ubumen. It must be added 
after filtration, as it increases the viscidity. The use of 
the Sugar is to lessen the chance of the blisters before re- 
ferred to, by mechanically altering the Albumen. I^itrate 
of Magnesia and other deliquescent Salts have been em- 
ployed with success for a similar purpose. 

Tlie keeping properties of the prepared Albumen vary. 
It w’ill often remain good for a month, if a piece of Cam- 
phor the size of a pea be left doating on the surface ; but 
sometimes mucous threads form, or a white deposit falls, 
'which must be filtered out. 

To ajpj^hj the jWjimeu . — For a glass of Stereoscopic size 
measure out one drachm of the Albumen and pour it on 
and off twice, to displace the surface •water of the washed 
Collodion film. Then throw it down the sink, and apply 
a second quantity, which will serve as the preliminaxy por- 
tion for the succeeding idiite. The stock of Albumen is 
thus kept pure and undiluted. 

Stand the Alhuminized plates vertically on hlotting- 
pax)er to drain and dry. The process, when nearly com- 
plete, may be hastened by artificial heat (p. 430), or tlie 
plates may be dried ofi' at once, whilst still wet. 

Collodio- Albumen plates ought, on tlieoretical grounds, 
to admit of being prepared thus fai^ in open daylight, since 
the Iodide of Potassium would obliterate any actinic effect 
; produced upon the Collodion surface (p. 231). 

r Some however who have tried the experiment of exposing 
the plates to strong sunlight in the first stage, have found 
that the action was not entirely removed by the subsequent 
use of Iodide : the state of the Collodion and the quantity 
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of free I^fitrate of .Silver left upon tb,e ipiate would probably'' 

The Aceto'-Wdrafe an ordinary Collodion 

Negative 'Bath, and add to each fluid ounce thirty ininmis 
i£ Glacial Acetic Acid ; keep it in glass or gutta-percha, 
and continue to use it until it has become black ened by 
the action of the Alhrinieii (p. 373). Then decolorize by 
Xaolin in the usual way. It may require some weeks or 
months to bring the solution to the colour of claret, and 
the Writer has printed transparencies quite clean uith a 
Bath of this kind, so that it is a mistake to purify it too 
frequently. An occasional filtration or cleansing of scum 
from the surface will be required. 

Complaints have sometimes been made that the Aceto- 
3 itrate Bath loses all its Acid after a time, and produces " 
foggy pictures. Albumen is an alkaline substance, and will 
render a neutral solution of JMitrate of Silver ailcalino by 
degrees (p. 188) : but a portion of the Acetic Acid imdoiibt- 
eclly disappears in the foi*m of Acetic Ether. Old Collo- 
dion Baths contidn abundance of Alcohol, and when they 
are converted into Aeeto-27itrate, the characteristic sweet 
smell of Acetic Ether soon beeo.mes perceptible. The 
film of Albnmen must be rendered quite dry by holding it 
to the fire before it is dipped in the Aeeto-Isitrate Bath. 
All agree ' that blisters are less frequent, both when the 
glasses are well dried before putting on the Collodion, and 
again after coating with Albumen. Leave them in the 
Bath any time from tliirt}' seconds to two minutes, and 
then remove and wash with water. 

for this w'aslung, and allow twenty or 
thirty seconds in each dish ; then rear up again, to dry, and 
the plates wiU be ready for exposure. Artificial heat may 
be used with advantage as before ; a common flat-iron be- 
ing placed in the centre of a box and the glasses arranged 
at the .sides. If little blisters appear on the surface of the 
Albumen wLen it is half wet and half dry, they will pro- 
bably come <5ut with increased strength in the develo])- 
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^Sivjjos-ure in fJie Camera . — Carry the plates ia a grooved 
tin box, or a box of mahogany. Pine or deal is not re- 
eouniiended, on account of the volatile resin it contains, 
blit a. box of this kind may answer when no better can be 
obtained. Change the plates after exposure by means of 
a large bag made of two thicknesses of yellow and one of 
black calico, with a window cut out of the latter at the 
side, and can elastic band to draw round tbe waist. 

Bry-plate Cameras are made purposely, very portable ; 
also dark-boxes for sliding the glasses backwards and for- 
wards as required. The objection to the dark-box is, tliat 
unless the glasses are cut with unusual cafe, they will not 
alu'ajs slip readily, and the Writer pi'efers either the black 
bag above described, or separate backs for the Camera, 
each enclosing a prepared plate. 

The most successful operators in TaupenoCs process 
give a very long exposure, which has the effect of softening 
the picture, and obviating that excessive contrast or hard- 
ness which is often complained of in Albumen iblegativcs. 
The chances of fogging in development, however, are in- 
creased by lengthened exposure, when the film is not in 
very good order, or more especially when the Camera admits 
any diffused light. Three minutes may be, mentioned as 
an average time for a Stereoscopic view in a good light, 
eight miautesfor a. picture on a plate 10x8 under the 
same cireumstances, or twenty minutes for a group of trees 
rather near to the Camera, tlie Lens being of fifteen-inch 
focus, and half-inch diaphragm. When the film does not 
solarise very readily, five minutes maybe given to one-Iialf 
of a Stereoscopic plate, and ten minutes to the other, when 
a slight excess of half-tone in the latter will be the only 
observable difierence on developing. In other instances, 
however, where from hardness of washing water, etc., 
over-action of light is encouraged, the skies will bo nearly 
free from deposited silver, if too much time be allowed in 
the Camera, 

Berelojment . — Prepare a saturated solution of Gallic 
Acid in distilled water, adding four grains to each ounce. 
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ilaia 'v\’atei%. when contaiuing traces of Aniiiionia (see To- 
eabulaiy, Art. Water”), and spring water contaminated 
witli Ckalk, are botk useless for tliis solution, since any 
alkalinit^^ causes tlie €4allic Acid to discolour on adding 
tke Kit-rate of Silver. Grallic Acid is not immediately so- 
luble in water like Pyrogallic Acid, and artificial heat will 
be required to dissolye the full quantity. It is a coimnoii 
plan to put a decided excess of tlie crystals into a bottle, 
rud shake them up for several hours in cold water; after 
vrliieli the solution ina 3 ’'be considered to contain from three 
„ tp' three ' and a half 'grains of Gallic' Acid per;' ouncee .z Al-v 
uays filter this\leveioper through paper, since in a diy 
process little fioating particles would be more likely to 
cause spots than in the ease of wet Collodion. 

Solution of Gallic Acid becomes mouldy on keeping. 
To restrain this tendency drop in two or three small lumps 
‘,bf;Ghmphori^^d^leav'e .them' floating in the liqiaid. t.yThe 
quantity of Camphor dissolved is very small, but enough 
to give a decided smell and taste. It is of. still more im- 
::partanee-'iipt-;to: yput- ■ the: : solution' into a dirty hottle.',,,, If , 
mould has once formed, mere ashing with water will not 
hleanse' thehottie,/buttu''^^ or two,,, of, strong ,Kitric'; 
Acid must be run round the sides to destroy the fiiugiis, 
and prevent decomposition in tlie fresh solution. If Kitric 
Acid cannot be obtained, use Cyanide of Potassium ; after- 
wards washing with abundance of water to remove the 
cleansing agent. With such precautions the det'clopiug 
solution will keep good for a week or longer. 

It is a common practice with many in this process to 
make an addition of one giuiii of Pyrogallic Acid to each 
fluid ounce of the Gallic Acid solution ; by which the rapi- 
dity of the development is materially increased. 

The solution of Kitrate of Silver for use with the Gallic 
Acid may be made of the strength of twenty grains to 
the ounce. Some employ old Nitrate Bath for this ]mr- 
. pose, but a separate solution of Nitrate of Silver is better, 
since it is free from Iodide of Silver, and cannot therefore 
deposit anything on dilution. About fifteen minims is a 


proper quantity to a<ld to an ounce of Gallic Acid solution 
in cool weatlier : wirlj less than this, defective development 
on the sky and other over-exposed parts would be encou- 

:raged.tt'/ 

Previous to the application of the developer, the surface 
of the film must be moistened with water,' by holding it , 
for an instant under a tap, and the plate should then bs' 
balanced on a, levelling-stand. The glass ought to be laid 
f[nite Hat, since? if the Gallic Acid solution be allow^ed to 
drain down to one corner, the ISTegative will be unequally 
iiitense — a defect sometimes complained of, and only to be 
avoided by keeping the stratum of Gallo-J^Titratc solution 
'of .equal depth. ■■ 

A ready mode of levelling plates of middle size, is to cat 
a round hole in the top of a box, and to drop a funnel of 
glass or gutta-percha into it. Pest the glass upon the top 
of the funnel, and having poured the Gallic Acid solution 
over the film, move the famiei until the liquid covers the 
■■plate: evenly. : , ■tb'-'' 

The Writer invariably employs Dancer’s developing 
dishes for Stereoscopic plates. They are moulded in one 
piece, and have a ledge of glass at each corner. About an 
ounce and a half of solution is required to fill the dish up 
to the ledge, and the plates are lowered on to the surface of 
the liquid by a bent pin, just as a sheet of salted paper is 
dropped uxmn a sensitizing solution. There is no difficulty 
in effecting this w^itlioiit the occurrence of air-bubbles, and 
as the film is not first wetted with w^ater, the developer 
soon penetrates it, and acts -with rapidity. Equal reduc- 
tion throughout the entire surface of the image is secured, 
and if a deposit should form, it sinks to the bottom. 

The only point to be observed with these glass dishes is 
to keep them chemicall}^ clean, for if a little reduced Silver 
be left in the corners, the Gallo-Nitrate will be discoloured 
thereb}" (p. 245). A bottle of waste j^Titro-Sulpliuric Acid 
wdiieli lias been employed for making Pyroxyline, may be 
poured into the dish, the excess being returned again to the 
bottle, and the glass rinsed with abundance of water. Those 
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iflio object to tbe use of strong acids may substitute tlie 
** lodo-Cyanide of Potassium” described in tiie Appendix. 

From half au Four to an liour must be allotted for tlie 
full development with Gallic Acid. It slioiild be borne in 
mind, liowever, that tbe image in Taupenot’s Process bas a 
peculiar yellowisb-greeu colour, and is far more opaque 
cbeuiically tkan risually. Hence, if tlie mistake be ma<io 
of developing up to tbe point wliick voiilcl bo estecnied 
correct for a Collodion Negative, the plate will be nearly 
useless in printing. Beginners generally fa:] in this way, 
and are not aware that a Taupenot ISTegative wkicb appears 
so translucent that tbe linger is distinctly seen by trans- 
mitted light bekind the sky, -wili print a vigorous Positive. 

In some cases where the reduction is retarded by cold, 
etc., it may be necessary to add a little more Hitrate of 
Silver towards the end of the development. Pour the 
Gallic Acid off the plate therefore into a clean measure, 
and if it be still colouidess, drop into each ounce twenty 
minims of the twenty-grain solution as at first. If how^- 
ever turbidity or discoloration of developer is seen, the 
plate must be washed with water and the process recom- 
menced with fresh solution. 

The reason why Gallic Acid is recommended in prefer- 
ence to the more quicky acting Pyrogallic Acid, is because 
the latter is apt to discolour quickly, and to fog the surface 
of the iilin before the image is fully out. The Gallic Acid, 
although slower in action, is more certain, and penetrates 
the Albumen fully before it begins to reduce. 

The emifioyment of Pyrogallic Acid, howevei% in this 
process is not to be quite discarded. It is a law in Pho- 
tography, that a strong developing agent will bring out an 
image after a shorter exposure than a weak developer ; 
and therefore if, from too little time having been given in 
the Camera, the Gallo-tSTitrate should fail in developing tlie 
dark parts of the object, the plate may be raised from the 
solution and the development completed with Pyrogallic 
'■'&iA'khd'''Hitrate of Silver. 

Ill ordinary eases also, when time is an object, the plate 
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iiia.y be lifted oil- tlie Gallic Acid as soon as tbe image is 
folly ■oiitjvEnd'vfin Pj^rogallic Acid > . Ibr the ob- 

jection to tlie use of Pyrogallic Acid, above given, that it 
acts before tlie lioriiy Albumen bas been penetrated, 
scarcely applies Trlien the filin is previously softened by 
tbe action, of tlie Gallic Acid. A second plate may be laid 
upon tile same portion of Gallic Acid, and sometimes even 
a tldrcl, if tlie weather is cool and the chemicals and dishes 
are siillichently pure to preserve the developer clear. This 
rci])id mode of working however will succeed best in ex- 
perienced hands, and beginners wonld be likely to make 
stains upon the liim if they trusted too much to the em- 
ployment of Pyrogallic Acid. With regard to such stains, 
it is one great advantage of Taupenot’s process, that the 
film is usually suSciently hard to allow of their being 
rubbed off with the finger or a small tuft of cotton wool. 

Fixing solution.— Yis. with a saturated solution of Hy- 
posulphite in preference to Cyanide, and wash for double 
the time required in the case of a Collodion Hegative 
(p. 308) ; after which the plate may be varnished in the 
usual wny. Small blisters forming at this stage of the pro- 
cess will disappear on drying. 

FaiUres.—BiQ common failures are blistering— -hard- 
ness of Negative, which makes it print black and white 
without half-tone — and markings upon the Negative. 

The cause of blistering has already been partially ex- 
plained at page 432, and the remedy on which experienced 
operators lay the most stress is perfect dryness of the film 
at every stage ; it may be held to the fire before dipping- 
in the Aceto-Nitrate Bath, and again previous to its expo- 
sure in the Camera. Those who attempt to economize 
waste Collodion and bottoms ” of bottles by using them 
in Taupenot’s process must be prepared for wrinkling or 
blistering of the film, since an increase in the amount of 
Alcohol beyond a certain point appears to lessen the adhe- 
sion of the Collodion to the glass. Perfect security against 
blisters can only be obtained by coating the glasses with di- 
lute Gelatine or Albumen before Collodionizing (p. 422). 
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Hardaess of Fegative is due to over-doYelopiiieiit, to tlie 
addition of too mucli ISiitrate of SilTer to tlie developer, or 
to nader-esposure. Tlie use of very powerful lenses sJiould 
be mentioned as another cause. Taupenot’s process is bet- 
ter fitted foriong-foens lenses than for lenses of the Stereo- 
sccpie size. 

..Marldngs .like those in the figure may be traced to the 



Collodion in the first instance, but the presence of Albu- 
men exaggerates them. The Pyroxyline was made in too 
strong acids, and hence the structural arrangement. Much 
however may be done to remedy the markings by keeping 
the de^ndoping solution moving, and not allowing a sta- 
tionary layer to rest upon the plate. 

Marbled markings are often produced by an oily scum 
floating upon the Aceto-jNFitrate Bath, and carried down 
by the film. A rapid discoloration and turbidity of the 
developer, causing a deposit on the shadows, may be due 
to chalk in the water used for the Gallic Acid, or to de- 
composition in the Aceto-ISTitrate Bath by long contact 
with dissolved Albumen. 

YEE,, .MOniFICkTibk; OP'..:1UESSES^ 

It will not be advisable to aitempt this modification with 
an unsuitable Collodion. The tendency to blistering is 
less than with Taupenot’s process, but the image is more 
feeble, and hence greater attention must be paid to the 
state of the Collodion. Head the remarks at page 427 , 
since it will be found that a Collodion in good order for 
Bothergiirs process will answer likewise for the xn'ocess 
now under discussion. 

Clean the glasses, coat them with Collodion, and render 
them sensitive exactly as in Pothergiirs process. Tht?n 
wasli/z^ceZ^ under a tap, or -with two or three changes of 
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common itrater in a disli, after wliicli the film will be ready 
■ ^db^.4be■vAlfelllne^l. ■ ■ ■ 

To prepare the Albumen, take of 

Albumen 1 flttid ounce* 

Water 1 fi^id ounce. 

Chloride of Animoiiiiim .... 3 ^‘ains. 

Beat the wliolo to a perfect froth, and when it has again 
liquefied, filter it through paper, if possible; but when it 
refuses to niii through the paper (which in the absence of 
Aminonia is not unlikely to happen) it must be passed two 
■ ■ ' .or three times tlnougli a double, thickness of fine musliiii,,, 
until all suspended particles are removed. 

Apply this Albumen to the washed film, exactly as in 
' 'Taupenot’s process, p. 435, and then dry the. plates.. spon- 
, ■ ta.iieousl}?', fi.ii.ishmg with artificial heat, p. 430, after which 

' they may be stowed away in a box. 

The plates are at this stage nearly insensitive to light, 
and are well fitted for long keeping ; but inasmuch as they 
do not appear to be quite insensitive, it will be better to 
])repare them by yellow light, and to keep them in a dark 
place until they are required for use. 

In order to restore the sensitiveness, which the presence 
of free Chloride of Ammonium or Sodium in the film re- 
duces to a minimum, wash the plates in ' two or three 
changes of common water, and then flood them gently with 
distilled ■water, after which they may be reared up to dry. 
A safe plan will be to leave each plate for a few minutes 
in the first washing water, so as to soften the Albumen, 
and thus to facilitate the removal of soluble matters* 

From this point proceed in every respect as in Fother- 
gilFs process, but if the FTegafcive should prove to be too 
inctailie, and too deficient in contrast, it will be well in 
the next experiment to gh'e the Albumen film a final w^ash 
of weak aqueous solution of Tannin. Dissolve two grains 
of Tannin in half an ounce of distilled water, and apply it 
5 twice to the film (half a grain of Oallic Acid would pro- 

bably answer the same purpose). This proceeding will 
add much to the vigour of the Negative, but farther trials 
are needed to confirm its practical value. 
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The inquiry lias been made wliy stains during develop- 
ment are less frequently met witli in this process than in 
the original one of M. Taiipenot. The reason appears to 
be that in the latter the isTitrate of Silver is always siigiitlj’- 
IB' excess, since. the plates receive a final dip.iiivthe.Acjeto- 
JJ^itrate Bath: ill the former however the Chloride of So- 
dium is the last application, and hence, aiihougli the ra]ii- 
dity of reduction is restrained, the developer rernaina for 
a longer time without becoming turbid. The same obsei’- 
vation applies in a measure to the Fothergiil jwoeess. in 
which also turbidity of developer is more rare than in some 
other dry processes. 
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CHAPTER L 

THE CHE'MTCAE ELEME.E'TS AND THEIS COMDINATTONS. 

The limits of tlie present Work allow only:of a sketck of,, 
tlie subjects wliicli it is proposed to treat iu this Chapter. 
Oiir attention tlierefore must he eondned to an explanation 
of certain points wliicli are alluded to' in the First Part of 
the Work, and without a proper understanding of which 
it will he iiiipossihle for the reader to make progress. 

The following division may be adopted : — The more im- 
portant Elemcmtaiy Bodies, veith their symbols and atomic 
w'eiglits ; the Compounds formed by their union ; the class 
of Salts ; illustrations of the nature of Chemical Affinity ; 
Clieniieiil Nomonclatiirc; Symbolic dotation; the laws of 
Combination ; the Atomic Theory ; the Chemistry of Or- 
ganic Bodies. ■ , ' , ’ ^ 

THE CHEMICAL ELEMENTS, 'WITH THEIH SYMBOLS AND 
ATOMIC WEIOHTS. 

Tlie class of elementary bodies embraces all those sub- 
stances which cannot, in the present' state of our know- 
ledge, be resolved into simpler forms of matter. 

The chemical elements are divided into “metallic ” and 
noii-iiietallic/’ according to the possession of certain ge- 
neral characters. 


Tke following are some of tlie principal noii*metaIiie 
elements, witli tke symbols employed to designate tJieni! 
and tkeir atomic weights r*' — 

Symbol, Atomic Wt. 


-S::;;;. : fOxygea ^ r 

^ ! Hydrogen . . , 

. . . H 

.y. I:;'::,: 


'"y^M 

[ Chlorine , . . 

, Ck- 

'go's 

f Iodine .... 

. 

:":127:' ■■■■ 

„ j Carbon .... 

Sulpliur .... 

.'V'' 

y^-d 

v.k,.' 

'■■:yi6 

1 Phosphorus . . . 

. P 

'^y'dl 

Liquid. Bromine , . . 

."'.■'Br; 

yy;.:'80:;A^y 

Unknown. Fluorine . . , 

. . . F 

19* 


The metallic elements are more numerous. The foliow- 
iag list includes only those which are commonly known 



S^^mboL 

AfeiiHe''1'i/'t.y' 

-ir ^ 1 r Potassium . . . 

Jietalsoithe « v 

..... ( feodiiun .... 

'jxlkalies. ■ -j *■ ■■ ■ 

1, Lithium .... 

,:'"y.Ay'.y:':'to^. 

''■v'>;:yy::.:y''S^.' 

\''y ',7;:.'.''' 

'Metalsof the f Barium . . ■. ' . ^ . . ' 
Alkaline \ Calcium .... 

-.y' 'y " 'Ba 


Ca 

20, 

Earths. 1 Magnesium . . 

. ■ . . ' Mg^ 


y:k:'7y' 'y- 'yy ::yyy\d .■ . ' 

.,'Eev 

k. 28'y^:„ 

^inc/-..-. ^y- . V' , 

. . Zn 


i Cadmium . . , 

. . Cd 


pMetais y Ay Copper 

Proper. | Lead 

. . Cii 

31-7 

.''.^.Pb': 

103'6 

,',y; yy . ■ ' ; :TinV y. 7 ; 

. . Sn 

59 

1 ■ Arsenic . i ■/ , ■ ,■ 

. ' ,As ' 

\'75:,,y' a'n 

\ Antimony . , , 

. V ■■'■Sb,.' 

122 

pMercury^ ' , ■. 

,Hg ' 


Noble j Silver .... 

y Afy' 

108 

, yiy;yyMetaIs.'’'’:yV: Gold ' , 

' '.y "■■Au''''' 


1: Piatinum .... 



These atomic weights are taken from the 

seaoud edition 

of ajiiler's 


arc WtlvCH JLLOlll tuc SeiJDUa eulLiUIl Oi lUi 

'^Elements of Chemistry,’ pabiished by Parker and Sun, West Strand. 
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OS’ THE BINARY COMPOUNDS OF THE ELEMENTS. 


„ Many of the, elementary bodies exhibit a tendency, to 
co.mbiiie with .each, other, and, to form compounds. This 
at,feractioii, termed ■ “ Chemical .Affinityj'* is e,x'erted prinei- 
paliy between bodies which are opposed to each other in 
their general characters.. Thus, taking . for. example the 
elements Chlorine and Iodine, — they are analogous in their 
reactions, and there is but little attraction between them ; 
whereas either of the two will combine eagerly with Silver, 
which is an element of a different class. So, again, Suh 
phur unites with the metals, but two metallic elements are 
comparatively indifferent to each other. 

Oxygen is by far the most important in the list of che- 
mical elements. It combines with ail the others, with the 
single exception, perhaps, of Fluorine. The attraction, or 
chemical affinity, how'ever, which is exerted, varies much 
in different cases. The metals, as a class, are easily oxi- 
dized; whilst many of the non-metallic elements, such as 
Chlorine, Iodine, Bromine, etc., exhibit but little affinity 
for Oxygen. 'N itrogen is also a peeuliarly negative element, 
showing little or no tendency to unite with the others. 

Classification of binary compounds containing Oxygen , — 
When one simple element unites with another, the product 
is termed a "‘binary'' compound. 

There are three distinct classes of binary compounds of 
Oxygen jN'eutral Oxides, basic Oxides, and acid Oxides. 

Neutral and basic Oxides.— -Take as examples, the Ox- 
ide of Hydrogen, or Water, b. neutral Oxide ; the Oxide of 
Potassium, or Potash, a basic Oxide. 

Water is termed a neutral oxide, because its affinities 
are lovr, and it is comparatively indifferent to other bodies. 
Potash and Oxide of Silver are examples of oxides ; 
but there is a great difference between the two in chemical 
energy, the former belonging to a superior class of bases, 
;viz,. the, alkaline. 


By studying the properties of an alkali (such as Potash 
or Soda) which are familiar to all, we gain a correct notion 
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of tile whole class of basic oxides. An alkali is a substance 
. readilj soluble in .water, and yielding, a -solution whicli' has 
a slimy feel from its solvent action upon tlie skin. It ini- 
_ mediately restores the. .blue ■ colour of reddened litmus, and 
, ., eb.a,nges . the .blue infusion, of cabbage . to green. ^ ■ Lastly," it 
, is .iieutralizied and loses all , its, cliaracteristic' properties upon '' 
tbe addition of an acid. 

weaheT bases as, a rule, sparinglyornot at all 
soluble in water, neitber Iiavo tke}'' tbe same caustic aud 
solvent action upon the skin ; but they restore the colour 
of reddened litmus, and neutralise acids in tbe same man- 
ner as tbe more powerful bases, or alkalies. 

Ihe Acid Oxides, — This class, taking tbe stronger acids 
as the type, may be described as follows : — Very soluble in 
Vr ater, the solution possessing an intensely sour taste, and 
a corroding rather than a solvent action upon the skin ; the 
acid changes the blue colour of litmus and other vegetable 
substances to red, and neutralizes the alkalies and basic 
oxides generally. 

Observe however that these properties are possessed in 
very various degrees by diHerent acids. Prussic Acid and 
Carbonic Acid, for instance, are not sour to the taste, and 
being feeble in their reactions, redden litmus scarcely or 
not at all. All acids hovrever, without any exception, tend 
to combine with bases and to neutralize themselves ; so 
t lat this may be said to be the characteristic propertv of 
the class. ^ r j 

^ C/iemical eomjiosiiim of AM and Basic Oxides eon- 
ti'asted. It ^ is a law commonly observed, although with 
^me exceptions, that bases are formed by the union of 
Oxygen with metah s and acids, by Oxygen uniting with 
non-metallic elements. Thus, Sulphuric "Acid is a com- 
pound of Sulphur and 0.xygea: Jfitrio Acid, of Nitrogen 
and Oxygen, But the alkali Potash is an oxide of the 
metal Potassium; and the oxides of Iron, Silver, Zinc 
etc., are bases, and not acids. 

Again, the composition of acids and bases is different 
m another respect;, the former invariably contain more 
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Ox;Ygen in proportion to tlio other element than the latter, 
.Taking the. same ..examples aS' before, the two classes may 
be, repi’esented.thns.:— . 

Acids I Vitriol, Sulphur 1 atom. Oxygen B atoms. 

1 2 iqiia-fortis, jJsitrogen 1 „ Oxygen 5 „ 

Bases f ^ atom'/Oxygen 1 atom. 

1 Oxide of Iron, Iron 1 „ Oxygen 1 „ 

TM class .of H-y drag en ■ Acids . — Oxygen is - so essen- 
tially the element which formwS the acidifying principle of 
acids, that its very name is derived from that fact (o^vs, 
acid, and yepvao), to generate). Still there are exceptions 
to this rule, and in some acids Ilgdrogen appears to play 
the same part; the Hgdraeids^ as they are termed, are 
formed principally by Hydrogen uniting with elements 
like Chlorine, Bromine, Iodine, Fhiorine, etc. Thus, Mu- 
riatic or Hydrochloric Acid contains Chlorine and Hydro- 
gen ; Hydriodic Acid contains Iodine and Hydrogen. 

Observe, however, that the position held by the Hydro- 
gen in these compounds, is difierent from that of the Oxy- 
gen in the ‘‘ Oxy acids,”, as regards the number of atoms 
usually present; thus — 

Aqua-fortis = Nitrogen 1 atom, Oxygen '5 atoms, 

Muriatic Acid = Chlorine 1 ,, Hydrogen 1 atom ; 
so that the composition of the Hydracids is analogous to 
the basic oxides, in containing a single atom of each coii- 
.stituent.' . ■ : 

. THE TERNABY COMPOUNDS 0,F TH-E EDEMENTS.’ .' 

As the various elementary substances unite with each 
other to form Binary Compounds, so these binary com- 
pounds again unite and form Ternary Compounds. 

Ooinpoimd bodies however do not, as a rule, unite wdth 
simple elements. In illustration, take the action of Nitric 
Acid upon Silver, described at page 12. No. effect is pro- 
duced upon the metal until Oxygen is imparted ; then tlie 
Oxide of Silver so formed dissolves in the Nitric Acid. 
In other words, it is necessary that a binary compound 
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sliould be first formed, before tbe solution can take place. 
'.Tbe mutual attraction or cliemical,. affinity ^ exhibited by 
■ compound, bodies is, ■ as in tbe .case of elements,: most 
strongly, marked, when tbe two^ substances .are oppo.sed 40 ' 
each other in their general properties. 

.■ ■ Thus,, acids do. not unite with ■ , other .acids, ■ but. ; they 
combine instantly with allcalies or basic oxides, the two 
mutually neutralizing each other and forming; “a salt.” 

Salts therefore are compounds produced by ilie union 
of acids and bases ; common Salt, formed by neutralizing 
Hydrochloric Acid with Soda, being taken as the typo cf 
the whole class. 

General characters of the Salts. — An aqueous solution 
of Chloride of Sodium, or common Salt, possesses those 
characters which are usually termed saline ; it is neither 
sour nor corrosive, but, on the other hand, has a cooling 
agreeable taste. It produces no effect upon litmus and 
other vegetable colours, and is wanting in those ener- 
getic reactions which are characteristic of both acids and 
alkalies. Although formed by the union of two binary 
compounds, it differs essentially in properties from both. 

All salts however do not correspond to this description 
of the properties of Chloride of Sodium. The Carbonate 
of Potash, for instance, is an acrid and alkaline salt, and 
the ^Nitrate of Iron reddens litmus-paper. A perfectly 
neutral salt is formed, when a strong acid unites with an 
energetic base; but if, of the two constituents, one is 
more powerful than the other, the properties of that one 
are often seen in the resulting salt. Thus the Carbonate 
of Potash is allcaline to test-paper, because the Carbonic 
Acid is feeble in its reactions ; but if Wtirio Acid and 
Fotasli are brought together, then a Nitrate of Potash is 
produced, which is neutral in every sense of the term. 

The Chloride of Sodium and salts of a similar kind are 
freely soluble in water, but all salts are not so. Some dis- 
solve only sparingly, and others not at all. The Chloride 
and Iodide of Silver are examples of the latter class ; they 
are not bitter and caustic like the Nitrate of Silver, but 


AI^B THEIE COMBIKATIOlSrS. 


453 


are perfectly tasteless from being insoluble in the fluids of 
the nioiitliv'" ' 

It is. seen , the.refore from these examples, and^ many 
:Otliers',wMeii might be adduced, that: the 'popular notion 
of.a'Saiiiie body is: .far from being .correct, and that, in the 
la.nguage, of strict dednition, any substance is 'a .salt' which 
is produced by the union of an acid with .a base, indepen- 
dent .of the p.roperties it may possess.. 

Thus the poisonous substance Cyanide of Potassium is 
a true salt ; Is itrate of Silver is a salt ; the green Sulphate 
of Iron is a Salt ; so also is Chalk or Carbonate of Lime, 
which has neither taste, colour, nor smell. 

On the class of Sadis , — The distinction be- 

tween Oxyacids and Hydracids has already been pointed 
out (p, 451 ), the latter having been shown to consist of 
Hydrogen united with elements analogous in their reac- 
tions to Chlorine, Iodine, Bromine, etc. 

In a salt formed by an Oxygen Acid, both tlie basic and 
acid elements appear. Thus the common Nitres which is 
a Mtrate of Potash, is found by analysis to contain Oxide 
of Potassium as a base, in a state of combination with 
iN'itric Acid. But if a salt be formed by neutralizing an 
alkali with a Hydrogen Acid, the product in that case does 
not contain all the elements. This is seen from the fol- 
lowing example : — 

Hydrochloric Aeid -f Soda 
= Chloride of Sodium -j- Water; 
or, stated more at length, — 

(Chlorine Hydrogen) -f- (Oxygen Sodium) 

== (Clilorine Sodium) -f (Oxygen Hydrogen) 

Observe that the Hydrogen and Oxygen being present 
in the correct proportions, unite to form Water, which is 
an Oxide of Hydrogen. Tliis water passes off when the 
solution is evaporated, and leaves tlie dry crystals of salt. 
On the otlier hand, with tlie Oxyacid Salts, the elemen- 
tary Hydrogen being absent, no water is formed, and the 
Oxygen remains. 


'ri';; , 
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It must therefore be borne in mind that salts like the 
CblorideSj Bromides, Iodides, etc., eoiitain only ifwo. ele- 
ments; but that in the Oxyacid "Salts, snob, as Sulphates, 
"Mtrates, ' 'Acetates,' ilime ' are present. ■ Thus, HitratO' ■ of ■, 
Sdrer consists of ■Nitrogen, Oxygen, and Silver, but; Chlo- 
ride of Silver contains simply Chlorine and metallic Silver 
united, without Oxygen. 

The Hydracid salts however, when decomposed, yield 
jiroducts similar to the Oxyaeid salts. For instance if 
Iodide of Potassium be dissolved in water, and dilute Siil- 
])huric Acid added, this acid being powerful in its chemical 
aJlluities, tends to appropriate to itself the alkali ; it does 
not however remove Potassium and liberate lodime, but 
takes the Osnide of Potassium and sets free Hpdriodie 
Acid. In other words, as an atom of water is produced 
during the formation of a Hydracid Salt, so is an atom 
destroyed and made to yield up its elements, in the decom- 
j>osliion of a Hydracid Salt. 

The reaction of dilute Sulphuric Acid upon Iodide of 
Potassium may be stated thus : — 

Sulpliurie AcidjpZjiff (Iodine Potiissmm) (Hydrogen Oxygen) 

equals (Sulpburic Acid, Oxygen Potassium) or Sulpbate of Potash, 
and (Hydrogen Iodine) or Hydriodic Acid. 

THE NATUBE OF CHEMICAL AFFINITY FITETHEB 
ILLUSTRATED. 

Illnsiration from the Non-metallie JSlemenis. — If a 
stream of Chlorine gas be passed into a solution containing 
the same salt as before mentioned, viz. the Iodide of Potas- 
sium, the result is to liberate a certain portion of Iodine, 
which dissolves in the liquid, and tinges it of a brovmi 
colour. The element Cldoriiie, possessing a degree of che- 
mical energy superior to that of Iodine, prevails over it, 
and removes the Potassium with which the Iodine was 
previously combined. 

Chlorine + Iodide of Potassium 
= Iodine -f Chloride of Potassiiuii. 

The same Tato illustrated hy the Metals . — A strip of Iron 
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dipped in solution of I^itrate of Silver becomes imme- 
.diately coated wi til Metallic Silver ; but apiece of Silver- 
foil may be left for any lengtli of time in Sulphate of Iron 
without iindergoing change the ■ difference ■ depends upon 
the factj that metallic Iron has a greater attraction for 
...Oxygen .than. . Silver has, .and hence it' displaces it from' its 
solution.' ■ . 

Iron + iSTitrate of Silver 
. = Silver 4* l^itrate of Iron.' ■' 

lliustrcdions amongst Binary Compounds. — If a few 
drops of solution of Potash be added to solution of Nitrate 
of Silver, a brown deposit is formed, which is the Oxide 
of Silver, sparingly soluble in water. That is to say, as a 
stronger metal displaces metallic Silver, so does an oxide 
of the same metal displace Oxide of Silver. Therefore 
bases like the alkalies, alkaline earths, etc., cannot exist in 
a free state in solutions of the salts of weaker bases, — a 
liquid containing Nitrate of Silver could not also contain 
free Potash or Ammonia. 

In the list given at page 448, the metallic elements are 
arranged principally in the order of their chemical affini- 
ties ; those of Potassium, Sodium, Barium, etc., being the 
most marked. 

As the alkalies displace the weaker bases from tbeir 
combination with acids, so the strong acids displace weak 
acids from their combination with bases. Thus, as 
Oxide of Potassium -j- Acetate of Silver 
= Oxide of Silver . -f Acetate of Potash ; 

'So, ■ '. ■ . 

Nitric Acid -f- Acetate of Silver 
™ Acetic Acid -j- Nitrate of Silver. 

In the list of acids, Sulphuric Acid is usually placed 
first as being the strongest, and Carbonic Acid, a gaseous 
substance, last. The vegetable acids, such as Acetic, Tar- 
taric, etc., BXQ intermediate, being weaker than the mineral 
acids, but stronger than Carbonic, or Hydrocyanic Acid. 

The order of decompositions affected by the insolubility 
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or the mlatillty of the 2^t''oducts which maij he formed . — It 
might be inferred from remarks already made, that on 
mixing saline solutions, a gradual intercliange of elements 
¥Ould take place, until the strongest acids were associated 
¥itii the strongest bases, and mce mrsCi, There are many 
causes however which interfere to prevent this j one of 
which is volatility . — 

The violent effervescence which takes place on treating 
a Carhonateof any kind with an acid is clue to the gaseous 
nature of Carbonic Acid and its escape in that form, which 
greatly facilitates the decomposition. 

Insolubility is also a cause which exercises a great in- 
fluence on the result which will follow in mixing solutions. 
If the formation of an insoluble substance be possible by 
any interchange of elements, it will tabe place. A solu- 
tion of Chloride of Sodium added to Nitrate of Silver 
invariably produces Chloride of Silver ; the insohihility of 
Chloride of Silver being the cause which determines its 
formation. 

So again, Sulphate of Lead and Protonitrate of Iron 
are produced by mixing Nitrate of Lead with Sulphate of 
Iron; but if Nitrate of Fotashhe substituted for Nitrate 
of Lead, the result is uncertain, because there are no ele- 
ments pi’esent which can, bv” interchanging, form an inso- 
luble salt ; Sulphate of Potash, altliougli sparingly soluble 
in water, is not insoluble, like the Sulphate of Lead or 
the Sulphate of Baryta. 

ON CHEMICAL NOMENCLATURE. 

The nomenclature of the chemical elements is mostly 
independent of any rule ; hut an attempt has been made 
to obviate this in the case of those of later discovery. 
Tims the names of the newly-found ^netals usually end in 
im, as Potassium, Sodium, Barium, Calcium, etc. ; and 
those elements which possess analogous characters have 
corresponding terminations assigned to them, as Chlorine, 
Bromine, Iodine, Fluorine, etc. 

Nomenclature of Binary Comjpoimds , — These are often 
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: iiamecl , .attadiiiig,. tlie ■ , .termination ide to ■■ 'the .'more' im,- 
portaiit element of the two : as the Oxide of Hydrogen, 
or Water ; the. Chloride of ^ Silver the Sulphide of Silver. 

When the same body combines with Oxygen, or the 
corresponding ' .element, in more, than one proportion, the 
prefix is appHecl, to: that ■ containing the least Oxy- 
gen; mqui to that with once, an da half as much as the 
proio; hi or bin to that, with twice as much; and to 
'.the one containing the most Oxygen of all. As examples, 
,ta.ke the following; — -The Protoxide of Iron ; the Sesqni- 
oxide,' of Iron'; .the Protochloride ■ of Mercury ; the Ei- 
chloride of Mercury. ' In .Ihese' exam pies the Scsquioxide 
of Iron is also a Peroxide, because no higher simple oxide 
.is known, and the Bieliloride of Mercury is a Perchloride 
for a similar reason. ' 

When an inferior compotind is discovered, it is often 
termed sub; as the Suboxide of Silver, the Subchloride 
of Silver. These bodies contain the least known quantity 
of Oxygen and Chlorine respectively, and are hence enti- 
tled to the prefix ; but being of minor importance, 
they are excepted from the general rule. 

The combinations of metallic elements with each other 
are termed alloys or if containing Mercury, “ amal- 
gams.'’*':-' 

Noyne'/iclaiure of ^Binary €ompou7ids possessing acid 
properties. — These are named on a different principle. 
The termination ic is applied to one element. Thus, taking 
as an illustration the liquid known as “ Oil of Vitriol,** it 
is truly an Oxide of Sulphur, hut as it possesses strong 
acid properties it is termed Sulphuric Acid. So Hitric 
Acid is an Oxide of 'N'itrogen ; Carbonic Acid is an Oxide 
of Carbon, etc. When there are two oxides of the same 
element, both possessing acid properties, the most impor- 
tant has the termination ic, and the other ous ; as Sulphuric 
Acid, SulpliurMM' Acid ; Nitric Acid, Nitro^!!6' Acid. 

Nomenclat'm'e of the HydraciAs. — The Hydrogen Acids 
are distinguished from Oxy acids by retaining the names 
of both constituents, the termination ic being annexed as 
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usual. Thus, KydroalAono Acid, or the Cliloride of Hy- 
drogen ; Acid, or the Iodide of Hydrogen. 

Fitrtlier illustrations of the nomeiiclalnre of Blnmy 
€ompomids.’--‘ThLe Oxides of ..Hitrogen,' and also , of Sul- 
phur, afford an interesting iliiistration of the principles of 
nomenclature. The’ former are as follows 


Protoxide of Nitrogen . . 

■Nitrogen. 

. 1 atom. 

: Oxygen.; 

1 atom. 

Binoxide of Nitrogen . , 

. 1 „ 

3 

Nitrous Acid . . ... 

. 1 „ 

3 „ 

Peroxide of Nitrogen . . 

• 1 „ 

4 „ 

Nitric Acid . . . . . 

. 1 

5 „ 


Observe, that two only out of the five possess acid pro- 
perties, the others being simple oxides. Hitric Acid is, 
strictly speaking, the “ Peroxide,” but as it belongs to the 
class of acids, that term naturally falls to the compound 
below. 

The binary compounds of Sulphur with Oxygen all pos- 
sess acid properties ; they may be represented (in part) as 
follows : — 

, Sulphur. , Oxygen. 

Hyposulphurons Acid . . 2 atoms. ■ 2 atoms. 

Sulphurous Acid . . . . 1 „ 2 „ 

Hyposulphuric Acid . . . 2 „ 5 „ 

Sulphuric Acid 1 „ S „ 

In this case the Sulphuric and Sulphiirons Acids had 
become familiarly known before the others, intermediate 
in composition, were discovered. Hence, to avoid the con- 
fusion which would result from changing the nomencla- 
ture, the new bodies are termed iZyj^osulphuric and 
sulphurous (from wo, under). 

Nomenclature of Salts, — Salts arc named according to 
the acid they contain j the termination ic being changed 
into ate, and ous into ite. Thus, Sulphuric Acid forms 
Suiph«^aj?; Hitric Acid, MtrnjJcA^* but Salpbiiroz^6' Acid 
forms Sulphiife^, and ISTitrous Acid, 

In naming a salt, the base is always placed after the 
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acid, tlie term osctde being omitted : thus, Nitrate of Oxide 
of Silver is more sliortly known as “IS’itrate of Siiver/* 
tlie presence of Oxygen, being understood. 

-WJien tliere are- two oxides of the- same- base,- both of 
wMcIi are salifiahle,—m naming the salts, tbe term proio 
is prefixed to the acid of the salt formed by tbe low'er, and 
'per to --.that of dbe Mg'lier oxide.; as tbe'P'roi{o,sulpbate. 
of Iron, or Sulphate of the Protoxide : the Persulphate of 
Iron,: or Sulphate of the ,Perox,ide. ■ 

Many salts contain more than one atom of acid to each 
atom of base. In that case, the usual prefixes expressive 
of quantity are adopted: thus, the P/sulphate of Potash 
contains twice as much Sulphuric Acid as the neutral 
-Sulphate,.' etc. 

On the other hand, there are salts in which the base is 
in excess with regard to the acid, and which are usually 
known as ‘‘basic salts;” thus, the red powder which de- 
posits from solution of Sulphate of Iron, is a hasie Per- 
sulphate of Iron, or a Sulphate of the Peroxide of Iron 
with more than the normal proportion of oxide. 

Nomendatu7'e of fJie Npdracid Salts» — The composition 
of these salts being different from those formed by Oxygen 
Acids, the nomenclature varies also. Thus, in neutralizing 
Hydrochloric Acid with Soda, the product formed is not 
known as Hydrochlorate of Soda, but as Chloidde of So- 
dium ; this salt, and others of a similar constitution, being 
hhiary, and not ternary, compounds. The salt produced 
by Hydrochloric Acid and Ammonia however is often 
called “ Muriate or Hydrochl orate of Ammonia,” although 
more strictly it should be the Chloride of Ammonium, 

ON SYMBOLIC NOTATION. 

The list of symbols employed to represent the various 
elementary bodies is given at page 448.— Commonly the 
iiiilial letter of the Latin name is used, a second or smaller 
letter being added when two elements correspond in their 
initials : thus C stands for Carbon, 01 for Chlorine, Cd for 
Cadmium, and Cu for Copper. 
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The chemical symbol IioweTCT Joes not simply repre- 
sent a particular element; it denotes also a definite 
or equivalent proportion of that element. This will be ex- 
plained more fully in the succeeding pages, v;heii we speak 
of the Laws of Combination. 

JFormidiB of Compounds. — In the nomenclahn^e of com- 
pounds it is usual to place the Oxygon or analogous ele- 
ment first in the case of binary compounds, and the acid 
before the base in the ternary compounds, or salts ; but 
in representing them spmhoUcalJp this order is reversed : 
thus, Oxide of Silver is written AgO, and never as OAg ; 
ISutrate of Silver as AgO JN'O^, not JN'O^AgO. 

The juxtaposition of symbols expresses combination ; 
thus, FeO is a compound of one proportion of Iron with 
one of Oxygen, or the “ Protoxide of Iron.*' If more than 
one equivalent be present, small figures are placed below 
the symbols: thus, Fe20g represents two equivalents of 
Iron united with three of Oxygen, or the '' Peroxide of 
Iron f SO3, one equivalent of Sulphur with three of Oxy- 
gen, or Sulphuric Acid. 

Larger figures placed before and in the same line with 
the symbols, affect the tohole coinj)ound which the symbols 
express : thus, 2 SO3 means two equivalents of Siilpliuric 
Acid; 3 ISTOg, three equivalents of IN' i trie Acid. The in- 
terposition of a comma prevents the infiaence of the large 
figure from extending further. Thus, the double Hypo- 
sulphite of Soda and Silver is represented as follows : — 

2 HaO S2O2, AgO S2O2, 

or two equivalents of Hyposulphite of Soda with one of 
Hyposulphite of Silver; the large figure referring only to 
the first half of the formula. Sometimes brackets, etc., are 
employed, in order to render a complicated formula more 
plain. For example, the formula for the double Hypo- 
sulphite of Gold and Soda, or “ Sel d’or,” may be w ritten 
thus : — 

3(NaO SoOg) AuO 8203+4 HO. 

In this formula, the phis sign (+) denotes that the four 
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. .atoms, of i¥ater w'liicli ■ follow, ' are less’ intimately united 
witli the framework of the salt than, the other constituents. 

, , The use , of a plus sign is commonly adopted in repre- 
senting salts which contain water of crystallization. Thus, 
the foimiiila for the crystallized ■ Protosnlphate ;of Iron is 
written as follows 

Te0S03+7HG.. 

These atoms of wuiter are driven off by the ' application o 
heat, leaving a wdiite substance, which is the' anhydrous 
suit, and would be written simply as FeO SO 3 . 

The plus sign however is often employed in token of 
simple addition, no combination of any kind being in- 
tended. Thus the decomposition which follow^s on mixing 
Chloride of Sodium with Hitrate of Silver may be wTitten 
as follows' 

NaCi-f AgO NO~AgCI+NaO NO 5 ,; 

that is,"— 

Chloride of Sodium added to Nitrate of Silver 
equals Chloride of Silver and Nitrate of Soda. 

ON EQUIVALENT PEOPOETIONS. 

When elementary or compound bodies enter into che- 
mical union with each other, they do not combine in in- 
definite proportions, as in the case of a mixture of two 
liquids, or the solution of a saline body in water. On the 
other hand, a definite weight of the one unites with an 
equally definite wmight of the other ; and if an excess of 
either be present, it remains free and uncombined. 

Thus, if *\ve take a single grain of the element Hydrogen 
— to convert that grain into Water there will be required- 
exactly 8 grains of Oxygen ; and if a larger quantity tlian 
this were added, as for instance te^i g^'ams^ then two grains 
would be over and above. So, to form Sgdrochlorio A.cid„ 

1 grain of Ilycbogen takes 35*5 grains of Chlorine -for 
the Hgdriodic Acid, 1 grain of Hydrogen unites with 127 
grains of Iodine. 


Again, if separate portions of metallic Silver, of 108 
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Strains eacli, are weiglied o’tit—ia order to convert tlieiii 
into Oxide, Chloride, and Iodide of Silver respectively, 
there woxiid be required 

■ Oxygen ' .8 grains.. 

Chlorine 

‘ Iodine , ■ 55 

Therefore it appears that 8 grains of Oxygen are equiva- 
lent to 35*5 grains of Chlorine and to 127 grains of Iodine, 
seeing that these quantities all play the same part in com- 
bining ; and so it is vrith regard to the other elements,— to 
every one of them a figure can he assipied which repre- 
sents the number of parts by weight in which that ele- 
ment unites with others. These figures are the “ equiva- 
lents” or combining proportions,” and they are denoted 
by the symbol of the element, A symbol does not stand 
as a simple representative of an element, but as a repre- 
sentative of one equivalent of an element. Thus ** 0 
indicates 8 parts by weight of Oxygen; “Cl” one equi- 
valent, or 35*5 parts by weight, of Chlorine; and so with 
the rest. 

Observe however that these figures, termed “equiva- 
lents,” do not refer to the actual number of parts by weight, 
but only to the ratio which exists between them : if Oxygen 
be 8, then Chlorinewill be 35-5 : but if we term OxygenKX), 
as some have proposed, then Chlorine w’oiild be 443*75. 

In the scale of equivalents now usually adopted, Hydro- 
gen, as being the lowest of ail, is taken as unity, and the 
others are related to it. 

Equivalents of Compouiids.—llac^ law of equivalent pro- 
portions applies to compounds as well as to simple bodies, 
the combining proportion of a compound being always the 
sum of the equivalents of its constituents. Thus Sulphur 
is 16, and Oxygen 8, therefore Sulphuric Acid, or SO,^, 
equals 40. The equivalent of Hitrogen being 14, that of 
Hitric Acid, or HO5, is 54. 

The same rule applies with regard to salts. Take for 
instance the Hitrate of Silver : it contains 
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Equivalent. 

Nitrogen 

. 14 

; 6,' 0:xygen> . * . v 

. 48 

. Silver . 

. 108 

Total of equivalents, or equiva-T 

. 170 

lent of the Nitrate of Silver' J 


I^ractieal applicaiion of the faim of Qomhination , — The 
utility of being acquainted with the law of combining pro- 
portions is obvious when tbeir nature is understood. As 
bodies both unite with and replace each other in equiva- 
lents, a simple calculation shows at once how much of each 
element or compound will be required in a given reac- 
tion. Thus, supposing it be desired to convert 100 grains 
of Nitrate of ' Silver into Chloride of Silver, the weight of 
Chloride of Sodium which will be necessary is deduced 
thus: — one equivalent, or 170 parts, of Nitrate of Silver 
is decomposed by an equivalent, or 58*5 parts, of Chloride 
of Sodium. Therefore 

as 170 :'58*5:: : 100 »34*4:; 

that is, 84*4 grains of Salt will precipitate, in the state of 
Chloride, the w’hoie of the Silver contained in 100 grains 
':of'Nitra4e.b 

So again, in order to form the Iodide of Silver, the pro- 
portions in which the two salts should be mixed is thus 
showm. The equivalent of Iodide of Potassium is 166, and 
that of Nitrate of Silver is 170. These numbers so nearly 
correspond, that it is common to direci^ equal weights 
of the tW'O salts should be taken. 

One more illustration will suffice. 'Supposing it be re- 
quired to form 20 grains of Iodide of Silver — how^ much 
Iodide of Potassium and Nitrate of Silver must be usedP 
One equivalent, or 166 parts, of Iodide of Potassium, will 
yield an equivalent, or 235 parts, of Iodide of Silver; 
therefore 

as 235: 166: : 20 : 1412. 


Hence, if 14*12 grains of the Iodide of Potassium be dis- 
solved in water, and an equivalent quantity, viz. 14*46 
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Trains, of tbe Nitrate of Silver added, the yeUow preci- 
pitate, when washed and dried, will weigh precisely 20 
grains. 

HH' 'TSE THEOBT. ,.,, 

Tke atomic theory, originally proposed liy 'DalioiL so 
mxicli facilitates the comprehension^ of chemical reacuons 
o-enerally, that it may be useful to give a slmrt sketch oi it. 

"" It is supposed that all matter is made up of an luliinte 
number of minute atoms, which are elementary, and oo 
not admit of further division. Each of these atoms pos- 
sesses an actual weight, although inappreciable by our 
present methods of investigation. Simple atoms, by uni- 
tincr '¥V'ith each other, form compouyid atoms; and when 
these compounds are broken up, the elementary consti- 
tuent atoms are not destroyed, hut separate from each 
other, in possession of all their original properties. 

In representing the simple atomic structure of bodies, 
circles may be used* as iu the following diagram. 

Eicr. 1 is a compound atom of Sulphuric Acid, eonsist- 
ino- of an atom of Sulphur united intimately with three 
of" Oxygen ; fig. 2 is an atom of Peroxide of jSFitrogen,^ 
; and fig. 3, an atom of Nitric Acid, composed of 
Nitrogen 1 atom, Oxygen 5 atoms, or in symbols NO^. 


Fig. 1. 


Fig. 3. 


Fig. 3. 


The term atomic weight*^ substituted for equivalent 
we suppose that the simple atoms of dif- 
ferent lands of matter difer in weight, and that this diiier- 
enoe is expressed hy their equivalent numbers, the whole 
laws of combination follow by the simplest reasoning. It 
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is easy to inulcrsto-iid tliat an atom of one element, or com- 
pound,, .would clisplaee, or. be .subwstituted for, a single atom 
of another ; therefore, taking as the illustration the decom- 
position of Iodide of Potassium by Chlorine,— the weight 
of the latter element required to liberate 127 grains of 
Iodine is 35*5 grains, lecause the weights of the atoms of 
those two elemen-targ bodies are as Bo' 5 to 127. . So again, 
in the reaction bet\-\’een Chloride of Sodium and Hitrate 
of Silver, a compound atom of the former, represented by 
the weight 58’5, reacts upon a compound atom of the latter, 
which equals 170. 

Therefore in place of the term ‘^equivalent or “com- 
bining proportion,’' it is more usual to employ that of 
“atomic weight.” Thus the atomic weight of Oxygen is 
8, represented by the symbol 0 ; that of Sulphur is 16 ; 
hence the atomic weight of the compound atom of Sul- 
phuric Acid, or SOg, is necessarily equal to the combined 
weiglits of the four simple atoms ; id est, 16 -f- 24 ==40. 

■ ,. ' . 0N„T.H:B CHEMISTEY OF DEGANIC SUBSTANCES. 

By “organic” substances are meant those which have 
possessed I fe, with delinite organs and tissues, in contra- 
distinction to the various forms of dead inorganic mattei% in 
which no structural organization of that kind is found. 

The texm organic however is also applied to substancea 
which are obtained by chemical processes from the vegeta- 
ble and animal kingdoms, although they cannot themselves 
be said to be living bodies ; thus Acetic Acid, procured by 
the distillation of woody fibre, and Alcohol,' by fermenta- 
tion from sugar, are considered as organic substances. 

The class of organic bodies embraces a great variety of 
products ; which, like inorganic Oxides, may be divided 
into neutral, acid, and basic. 

The organic adds are numerous, including Acetic Acid 
Tartaric, Citric, and a variety of others. 

The ■■neutral suhstances cannot easily be assimilated to 
any class of inorganic compounds; as examples, take 
Btarch,.;:Sug.ar,:.l4igmn:e,':e^^ 
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The bases are aiso a large class. They ate mostly rare^ 
sabstances^-not known: llorphia, obtained frojii 
:from- Quinine ; I'icotine, :;from: : Tobacco,;: 

are illustrations. 

Compmtion of organic and inorganic bodies contras led. 
—There are more Than fifty ;eleineotajy substances found 
in the inorganic kingdom, but ouljfoar, commonly spe:ik» 
ing, in the organic: these four are Carbon, Hydrogen, Ni- 
trogen, and Oxygen. 

Some organic bodies, — oil of turpentine, naphtha, etc., 
contain only Carbon and Hydrogen j many others, such as 
sugar, gum, alcohol, fats, regetabie acids— -Carbon, Hydro- 
gen, and Oxygen. The Nitrogenous bodies, so called, con- 
taining Hitrogen in addition to the other elements, are 
principally substances derived from animal and vegetable 
tissues, such as Albumen, Caseine, Gelatine, etc. ; Sulphur 
and Phosphorus are also present in many of the Nitro- 
genous bodies, but only to a small extent. 

Organic substances, although simple as regards the 
mmiher of elements involved in their formation, are often 
highly complex in the arrangement of the atoms i this may 
be illustrated by the following formulse : — 


Starch 

Lignine Co^H^^Ogo 

Cane Sugar .... CViHas^ss 
Grape Sugar .... C24H2gO^,g 


Inorganic bodies, as already shown, unite in — 
two elements join to form a binary compound ; two binary ’ 
compounds produce a salt ; two salts associated together 
form a double salt. With organic bodies how'ever the ar-. 
rangement is different, — the elementary atoms are all 
grouped equally in one compound atom, -which is highly 
complex in structure, and cannot be split up into binary 
products. 

Observe aiso, as characteristic of Organic Chemistry, 
the apparent similarity in composition between bodies 
which, differ, widely in properties. As examples take Lig« 
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nine, or cotton fibre, and Siareli , — each of which contains 
the three elements united as C24Tl2o02o. 

Jfode of d>srinr/iii,'^Iii}i^ hchoeen Organic and Inorganic 
TMdfei \ — A simple means of doing this is as follows: — 
placte the suspected substance upon a piece of Fiatinuin- 
■foii, .and lieatvit'.'to .redness with a spirit-lamp":' if ■it 'first ' 
hlaelceii,^ and then burns completely away, it is probably 
of oj’gajiic origin. This test depends upon the fiict, that 
the eonstiiueiit elements of organic bodies are all either 
themselves volatile, or capable of forming volatile combi- 
nations with C^xygcii. Inorganic substances, on the other 
hand, are often unaifected by heat, or, if volatile, are dissi- 
pated without previous charring. 

The action of heat upon organic matter may further be 
illustrated by the combustion of coal or wood in an ordi- 
nary furnace ;~~first, an escape of Carbon and Hydrogen, 
united in the form of volatile gaseous matter, takes place, 
leaving behind a black cinder, which consists of Carbon 
.'■and,. inorganic matter combinecT; afterwards ■ this- Carbon 
burns away into Carbonic Acid, and. a grey ash -is- .-..left ■ 
which is composed of inorganic salts, and is indestriietiblo 
b\r heat. 
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ACETIC ACID, 

Symbol, C4ll803-f HO. Atomic weight, 60. 

Acetic Acid is a product of the oxidation of Alcohol. 
Spirituous liquids, when perfectly pure, are not affected 
by exposm'e to air; but if a portion of yeast, or hlitro- 
genous organic matter of any kind, be added, it soon acts 
as a ferment, and causes the spirit to unite with oxygen 
derived from the atmosphere, and so to become mur from 
formation of Acetic Acid, or “ vinegar.” 

Acetic Acid is also produced on a large scale by heating 
Kood in close vessels ; a substance distils over which is 
Acetic Acid contaminated with empyreumatic and tarry 
matter ; it is termed Pyroligneous Acid, and is much used 
in commerce. 

The most concentrated Acetic Acid may be obtained by 
neutralizing common vinegar with Carbonate of Soda, and 
crystallizing out the Acetate of Soda so formed; this 
Acetate of Soda is then distOied with Sulphuric Acid, 
which removes the Soda and liberates Acetic Acid : the 
Acetic Acid being volatile, distils over, and may be con- 
densed. 

* F.B, Tbe arrangement in tliss Yoeabularj is made with reference to tlie 
prlneipal constituent, in tiie case of compounds. Thus, Acetic Ether -wdil bo 
ibund iinder the head of “ Ether, Acetic,” Nitrate of Sllcer as “ Silver, Si- 
irate of,” Iodide ofFoiamum as “ Potassium, ludido of,” etc. 
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properties of Acetic Add. — The strongest acid contains 
only a: single ■ atom of '‘water it is. sold mnder the name, 
of G-kciai Acetic Acid/'t.so called .from its ' property .of 
solidifjdiig at a moderately low temperature. At about 
60 '^ til, e.. crystals iiieit, a.iicl form a. limpid' liquid of- pun- 
gent' odour, and a density nearly corresponding 'tO'.'' that' of 
water ; the specific grayity of Acetic Acid however is no 
test of its real strength, which can only be estimated by 
.aiiaiyS'is, ■ ^- . ■ . "' 

The commercial Glacial Acetic Acid so termed is usually 
diluted until water, and sometimes a trace of Sulphurous 
Acid is introduced, as the Writer is informed, to confer 
the property of solidifying in cold weather, and thus to 
give an appearance of strength. Sulphurous and Hydro- 
chloric Acids are both injurious in Photographic Processes, 
irom their property of precipitating iSTitrate of Silver. To 
detect them proceed as follows : — dissolve a small crystal 
of Kitrate of Silver in a few drops of water, and add to 
it about half a drachm of the Glacial Acid ; the mixture 
should remain quite clear even, when exposed to light. 
H 3 rdrochloric, and Sulphurous Acid produce a white, de- 
posit of Chloride or Sulphite of Silver ; and if Aldehyde 
or volatile tarry matter be present in the Acetic Acid, the 
mixture with Hitrate of Silver, although, clear at first, be- 
comes discoloured by the action of light. 

Glacial Acetic Acid sometimes has a smell of garlic. In 
this case it probably contains an organic Sulphur Acid, 
and is unfit for use, 

Afany eiriplo}^ a ’cheaper form of Acetic Acid, sold' by 
druggists as ‘‘Beaufoy’s” acid; it should be of the strength 
of the Acetic Acid fortiss. of the London Pharmacopaua, 
containing 30 per cent, real Acid. It will be advisable 
to test it for Sulphuric Acid (see Sulphuric Acid), and 
other impurities, before use. When a certain quantity 
of the Glacial Acid is advised in a formula, take three 
times as much of the Beaufoy’s Acid. The Writer fre- 
quently uses it, and finds it more constant in its properties 
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ALBUMEN. 


" ' Aibumen is"- an organic principle found .botb , in tlie 
animal and vegetable kingdom. Its properties are best 
studied in tbe iMte of egg, wbicb is a very pure form of 
Albumen. 

Albumen is. capable of existing in two states ; '.in. one, of 
vrhicli it is soluble, in tbe other insoluble in Trater. The 
aqueous solution of the soluble variety gives a slightly 
alkaline reaction to test-paper ; it is somewhat thick and 
glutinous, hut becomes more fluid on the addition of a 
small quantity of an alkali, such as Potash or Arnrnonia. 

Soluble Albumen may be converted into the insoltible 
form in the following ways : — 

1. % the application of heat— A. moderately strong 
solution of Albumen becomes opalescent and coagulates 
Oil being heated to about 150° Fahrenheit, but a tempera- 
ture of 212° is required if the liquid is very dilute. A 
layer of dried Albumen cannot easily be coagulated by 
the mere application of heat. 

2. By addition of strong acids . — Nitric Acid coagulates 
Albumen perfectly without the aid of heat. Acetic Acid 
however acts differently, appearing to enter into combina- 
tion with the Albumen, and forming a compound soluble 
in warm winter acidified by Acetic Acid. 

3. By the action of metallic salts . — Many of the salts 
of the metals coagulate Albumen completely. Nitrate of 
Silver does so ; also the Bichloride of Mercury. Amnioni- 
acal Oxide of Silver however does not coagulate Albumen. 

The white precipitate formed on mixing Albumen with 
Nitrate of Silver is a chemical compound of the animal 
matter with Protoxide of Silver, and has been termed Al- 
buminate of Silver : its properties have been described at 
pp. 20 and 231. On heating in a current of Hydrogen gas, 
It assumes a brick-red colour, being probably reduced to the 
condition of an organic compound of a Snhoxkle of Silver. 
It is then almost insoluble in Ammonia, but enough dis- 
solves to tinge the liquid wine-red. The red coloration of 
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? solutioE of titrate of Silver employed in sensitizing tlae 
, , , Albuminized, Pliotograpliic paper is doubtless produced ,by 
the same compound, although often referred to the pre- 
sence of Sulphide of Silver. 

' Aibuiiieii also combines with Lime and Baryta. When 

Chloride of Barium is used with Albumen, a wdxite precipi- 
tate of this Mud usually forms. 

By long keeping, Albiiiiieii loses its alkaline reaction and 
becomes sour and more limpid than at first. Mucous 
threads like cobwebs form in it, which appear to be caused 
by oxidation, Arainoiiia added to Albumen is said to pre- 
serve it for a longer time, and a lump of camphor floated 
in the liquid lias also a good effect.' 'Decomposed Albu- , 
i men usually contains Sulphuretted Hydrogen. 

Okemieal eomposiliou of Albumen, — Albumen belongs to 
the Nitrogenous Anm of organic substances (see page 466). 
..v .It also contains..' small., quantities of Sulphur and Phos- 
phorus ; when burnt, it leaves behind an ash in which 
Chloride and Phosphate can he detected. 

; ALCOHOL. 

; Symbol, C4IT5O2. Atomic weight, 46 . 

Alcohol is obtained by the careful distillation of any 
I' spirituous or fermented liquor. If wine or beer be placed 

! in a retort, and heat applied, the Alcohol, being more vo- 

latile than water, lises first, and may be condensed in an 
appropriate receiver; a portion of tlae vapour of water 
however passes <5ver with the Alcohol, and dilutes it to a 
certain extent, forming what is teimied Spirits of Wine.*' 

, ^ftlucli of this water may be removed by redistillation from 

Carbonate of Potash ; but in order to render the Alcohol 
thoroughly anligdrous, it is necessary to employ quid'- 
limes which possesses a still greater attraction for water. 
An equal weight of this powdered lime should be mixed 
with strong Alcohol of *823, and the two be distilled to- 
gether. 

Froperties of Alcohol , — Pure anhydrous or absolute Al- 

L... 
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colioi is a limpid liquid, of asi a,qreeable odour and piing'cnt 
taste ; sp. gr. at 60*^, ‘794. It absorbs vapour of water, 
and: becomes' .diluted by exposure to damp.uir ; boils at, 173° 
Fabr. It bas never been frozen. 

Alcoliol distilled from Carbonate of Potasb lias a specific 
gravitj'Of *815-. to *823, and contains 90 to 93: per cent, of 
real spirit. 

Tiie specific gravity of ordinary rectified Spirits of Wine 
is about *836, and it contains SO to 83 per cent, of absolute 
Alcohol. 

Different Commercial qiutliiies of Alcohol . — Aleohcl 
really absolute is not often used in Photography ; the ex-* 
peiise of making it is very great, and it could not be ]jre- 
pared at a profit. A spirit with less than four per cent, 
of water (sp. gr, *805) may be obtained by agitating com- 
mercial Spirits of Wine first with Carbonate of Potash in 
the manner presently to be advised, and then with a com- 
mon quality of dry Chloride of Calcium. Put in about 
three quarters of a pound of the Chloride of Calcium to 
half a gallon of Spirit of *815 ; the greater part dissolves 
with perceptible rise of temperature. Draw over as much 
as possible in a steam bath ; afterwards adding a little water 
to the residue in the retort to prevent it from setting into 
a hard mass as it cools. In this way the commercial abso- 
lute Alcohol is usually prepared. 

The next quality of Spirit is the strong Alcohol of '815 
to *823. This may be obtained by agitating Spirits of 
Wine, *836, with an excess of dry Carbonate of Potasli. 
The salt termed Carbonate of Potash is a deliquescent salt, 
having a great attraction for water ; consequently when 
Spirit of Wine is shaken with Carbonate of Potash, a 
portion of water is removed, the salt dissolving in it and 
forming a dense liquid, which refuses to mix witli the Al- 
cohol, and sinks to the bottom. At the expiration of two 
or three days, if the bottle has been shaken frequently, the 
action is complete, and the lov'er stratum of fluid may be 
drawn off and rejected. 

In order to obtain the greatest amount of concentration, 
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it will be necessary to liave a series of vessels, eacli con- 
taioiiig about a poniid of tlic Carbonate to a gallon of 
Spirit.'' The Alcoliolmay be passed from one to tbe other, 
and should not be distilled until the finely-powdered Car- 
bonate can be shaken about in .the liquid without being 
wetted. The Carbonate which the Writer employs is 
nearly. pure, .and costs from a shilling to. eighteen-pence, .per 
pound ; it must be dried on a hot metal plate before use. 
A commoner variety' would answer, but it has the' disad- 
vantage of clotting together at the bottom of the vessel, 
and of not dissolving into a clear liquid. 

A third quality of commercial Alcohol is the rectified 
Spirit of Wine of *836 already referred to ; it is very suit- 
able for adding to developing fluids, etc., but not suffici- 
ently strong for good Collodion. 

Alcohol for CoUodiofi PhotograpJii /, — For a long time 
the Writer was in the habit of employing rectified Spirits 
of Wine for the preparation of Collodion, increasing its 
strength as far as necessary, by means of dry Carbonate of 
Potash ; but having at length become dissatisfied with the 
smell of certain samples of this x’ectified Spirit, he has 
since used a strong Alcohol obtained by one distillation. 
In rectifying Spirit, a liquid known as “ faints ” is some- 
times mixed with the purer Spirit for the sake of economy, 
‘and these faints are invariably contaminated with essential 
Oils. It is most important in Photography to avoid essen- 
tial Oils, and therefore the grain Spirit obtained by one dis- 
tillation in a Cofie)^ ’s still may be preferred. In taking the 
specific gravity of this grain Spirit, which varies from *817 
to *819 at OCP Pahr., we see at once the advantage likely 
to accrue from its employment, since the fusel Oil, which 
boils at a more elevated temperature, cannot rise so high 
in the still, and is separated. The smell of the grain Spirit 
is very sweet ; and although it is not quite so strong as is 
required, yet by converting a portion of it into Alcohol of 
‘805, by means of dry Chloride of Calcium, and mixing 
tills with the remainder, the correct specific gravity may 
easily be obtained. 
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The reaction to test-paper of the pure grain Spirit alioiilcl 
be quite neutral ; but in some instances a trace of acid is 
present, so that each half-gallon of Spirit requires about 
one di’op of the standard solution of Ammonia alluded to 
at page 267. The Writer has never yet found in this or 
■any other 'Spirit' the alkaline reaction .which is .exiiibited 
by Ether. 

ALCOHOL {Mcthjjlateci;). 

Spirit of Wine coataining ten percent, of Wood Sshipli* 
tha is allowed by the excise laws to be sold free of duty, 
under the name of ‘‘Methylated Spirit.” The quality 
however is often inferior, since residues containing fusel 
oil and other volatile bodies are usually rectified for the 
purpose of methylating, 

ALCOHOL, METHYLIC. 

This liquid, known also by the name of Wood Naphtha 
and F'proxylic Bpiriti is one of the products of the de- 
structive distillation of woody fibre. It is volatile and 
limpid, with a pungent odour. In composition and pro- 
perties it is allied to common Alcohol, 

Commercial Naphtha is not by any means a pure sub- 
stance, and requires a second rectification from Carbonated 
Alkali to remove water and brown colouring matter. 

AMMONIA. 

Symbol, NHg or NH^O. Atomic weight, 17. 

The liquid known by this name is an aqueous solution 
of the volatile gas .Ammonia. Ammoniacal gas contains 
one atom of Nitrogen combined with three of Hydrogen : 
these two elementary bodies exhibit no affinity for each 
other, but they can be made to unite under certain circum- 
stances, and the result is Ammonia. 

Properties of Ammotiia . — Ammoniacal gas is soluble in 
water to a large extent : the solution possessing those pro- 
perties Avhich are termed alkaline (p. 450). Ammonia how- 
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ever tliiicrs from tlie olWr alkalies in one important par- 
ticular — it is volatile : lienee the original colour of tur- 
meric-paper afiected by Ammonia is restored on the appli- 
cation of heat. Solution of Ammonia absorbs Carbonic 
Acid rapidly from the air, and is converted into Carbonate 
of Ammonia ; it should therefore be preserved in stoppered 
bottles. Besides Carbonate, commercial Ammonia often 
contains Chloride of Aiiiinoninm, recognized by the white 
precipitate given by 2v itrate of Silver after acidifying with 
pure iS'itrie Acid. 

The strength of commercial Ammonia varies greatl}^ ; 
tiuit sold for pharmaceutical purposes under the name of 
Litpior Ammonite, contains about ten per cent, of real Am- 
monia. The sp. gr. of aqueous Ammonia diminishes with 
the proportion of Ammonia present, the Liquor Ammonije 
being usually about *9:30. It is a common error in Pho- 
tographic operations to confound the diluted Ammonia 
with the Liquor Ammouise Fort., some samples of which 
are so strong that a single drop will neutralize a large 
portion of Acid. 

Ammonia, aitliougli forming a large class of salts, ap- 
pears at first sight to contrast strongly in composition with 
the alkalies proper, such as Potash and Soda. Mineral 
bases generally soae 2'^i'otoxides of metalst as already shown 
at page 450, but Ammonia consists simply of Nitrogen 
and Hydrogen united without Oxygen. The following 
remarks may perhaps tend somewhat to elucidate the dif- 
ficulty : — 

TJieon/ vf Ammonium. — This the^ory supposes the exist- 
ence of a substance possessing the properties of a meial, 
but difibriug from metailic bodies generally in being com- 
pound ill structure : the formula assigned to it is JNII 4 , one 
atom of Nitrogen united with four of , Hydrogen. This 
hypothetical metal is termed ‘‘ Ammonium and Ammo- 
nia, associated with an atom of water, may be viewed as 
its Oxide, for NHg + HO equals NH 4 O. Thus, as Pot- 
ash is the Oxide of 'Fotasshim, so Ammonia is the Oxide 
of Ammonmm. 
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Tlie composition of the of Ammonia is on this view 
assimilated to those of the alkalies proper. Thus Sulphate 
of Ammonia is a Sulphate of the Oxide of Ammonium ; 
Muriate or Hydroehlorate of Ammonia is a Chloride of 
Ammonium, etc. 

AMM027IA, CAEBOHATB OF. 

This occurs commercially in lumps of ii considerable size 
obtained by sublimation. Its composition is rather rarb 
able. When first formed it is probably a Ses(|ui(*arboi]iate, 
blit by exposure to the air neutral Carbonate of Ammonia 
escapes, and a white powder is left which is a Bicarbonate. 

AMMOKIA, HYDEOSIJLPIIATE OF. 

Symbol, ]SrH 4 S HS. Atomic weight, 51. 

The liquid known by this name, and formed by passing 
Sulphuretted Hydrogen gas into Ammonia, is a double 
Sulphide of Hydrogen and Ammonium. In the prepara- 
tion, the passage of the gas is to be continued until the 
solution gives no px'ecipitate with Sulphate of AEagnesia, 
and smeUs strongly of Hydrosiilphuric Acid. 

FropeHies . — Colourless at first, but afterwards changes 
to yellow, from liberation and subsequent solution of Sul- 
phur. Becomes milky on the addition of any acid. Pre- 
cipitates, in the form of Sulphide, all the metals which are 
afiectedby Sulphuretted Hydrogen, and, in addition, those 
of the class to which Iron, Zinc, and Manganese belong. 

Hydrosulphate of Ammonia is employed in Photography 
to darken the Collodion image, and also as ,a tost for the 
presence of Silver in certain solutions. 

AMMOMA, IJ7ITEATE OF. 

This is a neutral combination of ISTitrie Acid and Am- 
monia, which may be crystallized without diiiiculty. It is 
gradually formed in the Photographic Antrate Bath when 
compounds of Ammonium are used in iodizing. 
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i Is'itrate of Ammonia is not of itself alkaline, but inas- 

much. as it is solvent of Oxide and also of Carbonate of 
Silver, a Bath containing I^itrate of Ammonia will give a 
strong Alkaline reaction on adding to it either Potash, Am- 
monia, or Chalk (p. 133). 

AMMONIUM, BBDMIDE OF. 

Symbol, NH 4 Br. Atomic Weight, 'OS. 

This is a crystallized salt, which may be prepared by 
procipitathig Bromide of Gaiciuni by Carbonate of Am- 
iii03iia. It is very soluble in water, and is more easily dis- 
solved hy Alcohol and Ether than the corresponding Bro- 
mide of Potassium. It does not become coloured on keep- 
ing, like the Iodide, of Ammonium.. , 
ii' Bromide of Ammonium is a better form of Bromide for 

■ I' , Collodion than the corresponding .Salt of Potassium or Cad- 

s' mium, and it can usually be obtained in a pure state. 

ji- . " ‘ ■ , 

' AMMONIUM, CHLOEIDE OF., ■ 

Symbol, NH’4C1. Atomic weight, 53*5. 

This salt, also known as Muriate or Hydrochlorate of 
Anuiioiiia, occurs in commerce in the "form of colourless 
and traiisliit?ent masses, which a, re procured by STMimatmiy 
the dry salt being volatile when strongly Heated. It dis- 
solves ill ail equal weight of boiling, or in three parts of 
j cold water. It contains more Chlorine in proportion to the 
^ weight used tlian Chloride of Sodium, the atomic weights 
of the two being as 53*5 to 58*5. ■ , 

Chloride of Ammonium is easily obtained in a pure state, 
eUiid is, on the whole, more suitable for salting paper than 
either Chloride of Sodium or Chloride of Barium. 

:• 

AMMONIUM, IODIDE' OF. ■ 

Symbol, NH 4 I. Atomic weight, 145. v; ' 

I^royferties .' — ^Usually sold in small crystals, which have:, 
more or less of a yellow colour. An unstable substance 
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and prone to liberation of Iodine, but mii3r bo kept for an 
unlimited length of time, if thoronglily dried and put away 
in a' dark place. ■ Very miieh more ..soluble i.!i Alcohol tliaii'. 
Iodide of Potassiniii,..and not precipitated on addmg;Etlie.r. . 
Also soluble to a large extent in water ; Ailtaiine reaction 
to litmus-paper. 

Freparation,--hi former editions the Writer lias de- 
scribed a mode of preparing Iodide of ATomonium by dis- 
solving Iodine in Hydrosulphate ot Ammonia; ]>u1i a iiiore 
extended experience has shown him that traces of a Sul- 
phur compound are often present in the Iodide iiia.ae in, 
that way. In order therefore to obtain an Ammonium 
compound equal to the Iodide of Potassium as regards sen- 
sitiveness in Collodion, he recommends that an Iodide of 
Calcium be first formed, and afterwards precipitated by 
Carbonate of Ammonia. This process is more troubhe- 
some than the last, but gives a very good result. Dry the 
crystals in vacuo over Sulphuric Acid. 

Sulphate of Ammonia is often present to a 
large extent in commercial Iodide of Animonium, and some- 
times Carbonate of ximmonia, introduced for the purpose 
of preserving it in a colourless condition. Make a concen- 
trated aqueous solution, and add a few drops of solution 
of Chloride of Barium. A white deposit indicates either 
Sulphate or Carbonate; but if the precipitate is at once 
taken up on dropping in one or two drops of Glacial Acetic 
Acid, it consists of Carbonate of Baryta, Sulphate of 
Ammonia is mostly left behind on dissolving the iodide in 
Alcohol of ' 805 , sold as absolute ; but the Carbonate dis- 
solves, and Collodion iodized with this solution, eventually 
renders the Bath alkaline by producing Carbonate of Silver. 

To decolorize Iodide of Ammonium w'hich has been 
decomposed by keeping, shake it up with a little Ether, 
pure or methylated ; the Iodine will be dissolved out, and, 
unless Alcohol be present, no great loss .from, solution will 
result. 

■, AQUABEGIA. Hiteo-Htdeoohioeic Acid. 
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• Symbol, AsBrg. Atomic weight, 815. 

. ’ Brorfiide of Arsenic lias been used in. Collodion for the 
purpose of increasing tlie intensity of the developed image. 
A solution suitable for that purpose may be. prepared by, 
rediiciiig Jdetailie Arsenic to a fine powder and placing it 
ill a dry bottle with Aicoliol of sp. gr. ‘S05. Bromine is 
then to be tlropped into the Aleobol, when immediate com- 
bination will ensue : the Arsenic must always be in excess. 

The addition, of water decomposes Bromide of Arsenic, 
into Arseiiious Acid and Hydrobromic Acid : hence the 
necessity for using Alcohol of considerable strength. 


iUTtO-CHLOEIDE OF SODIUM, 
8ee ' SoBiUM, Axjeo-Chloeide of. 


. . BAEIUM, CHLO.EIDE OF. ■. 

Symbol, BaCl -f 2 Aq. Atomic weight, 122. 
Barium is a metallic element very closely allied to Cab 
eiuiB, 'the elementary basis of Lime,. The Chloride of Ba-. 
riimi is commonly employed as a test for Sulphuric Acid, 
with which it forms an insoluble precipitate of Sulphate 
of Baryta. It also sliglitly alters the colour of the Pho- 
tographic image when used in preparing Positive paper, 
which may be due, in some measure, to a chemical com- 
bination of Baryta with Albumen : but it must be remem- 
bered that this Chloride, from its high atomic weight, con- 
taius less Olilorine than the aikaiine Chlorides. 

Fi'Ojperiies of Chloride if Barium , — Chloride of Barium 
occurs in the form of white crystals, soluble in about two 
parts of water, at common temperatures. These crystals 
contain twx) atoms of water of crystallization, which are 
expelled at 212^^, leaving the anhydrous Chloride. 

BAEYTA, NITEATE OF. 

Symbol, BaO NOg. Atomic weight, 130*5. 
titrate of Baryta forms octahedral crystals, which are 
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aiiliydrous.' It is, considerabiy less soluble tliau tlie Giilo- 
ride of 'Barium, ■ requiring for: soliition twelve, parts of cold... 
and four of boiling water. It be substituted for tlie 
Ih itrate of Lead in the preparation of Protonitrate of Iron. 

BENZOLE. 

■ Symbol, . 

A limpid liquid, obtained commercially by distilling of 
the most volatile constituent of tlie substance known as 

Mineral Naphtha.” It does not mix with water, but is 
dissolved in any quantity by Alcohol or Ether. 

Benzole is an excellent solvent of fats and oils, and may 
be employed for removing grease-spots. It also dissolves 
Outta-percha. and ■■Caoutchouc. ' A rapidly .drying varnish 
may be made with Benzole, but it should first be purified 
by redistillation, since ordinary Benzole is apt to leave a 
greasy residue, on drying. 

BEOMINE. 

Symbol, Br. Atomic -weight, 80. 

■ This elementary substance is obtained from the uncrys- 
tallizable residuum of sea-'water, termed hitfeni. It exists 
in the water in very minute proportion, combined with 
Magnesium in the form of a soluble Bromide of Magne- 
sium./ 

properties . — Bromine is a deep reddish-brown liquid' of 
a disagreeable odour, and fuming strongly at common tem- 
pex^atures; sparingly soluble inw'ater (1 part in 23, Ldwig), 
but more abundantly so in Aicoboi, and especially iu lilther. 
It is very heavy, having a specific gravity of 3*0. 

Bromine is closely analogous to Chlorine and Iodine in 
its chemical properties. It stands on the list intermedi- 
ately between the two j its affinities being stronger than 
those of Iodine, but weaker than Chlorine (see Chlorine). 

It forms a large class of salts, of which th.e Bromides 
of Potassium, Ammonium, Cadmium, and Silver are the 
most fap'iliar to PhotogTa|)hers, 
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CADMIUM. 


/' A -white metal, resembling Tin in its physical properties. 
Its Oxide is foimd associated with Zinc; in.- certain of the 
ores of the latter, but. the two. are easily separated. 

The. Iodide .and Bromide of..^ Cadmium' .are used: in Pho- • 
tography, on, account of their, permanency '.and' the facility 
with which they dissolve in Ether and Alcohol. 

. ' Metallic Caximiiiiii is sometimes employed to Temove 
free Iodine irom Collodion.. 


CADMIUM, IODIDE OF. 

■ ■ ■ Symbol, Cell.. . Atomic, weight, 183. 

This salt is formed by heating filings of metallic Cacl- 
miiim with Iodine, or .by mixing, the, two with addition of 
wmter.. ■ 

Iodide of Cadmium, is very soluble, both in Alcohol and,. 
Water; the soiiitioii yielding on evaporation ■ large' six-/ 
,sid,ed tables of a pea'iiy lustre, which are 'permanent in .the', 
air. The coniinercial Iodide is sometimes contaminated 
with Iodide of Zinc, the crystals being imperfectly formed 
and slowly liberating Iodine when dissolved in Ether mid 
.Alcohol. Pure, Iodide' of Cadmium remains nearly, or. , 
quite colourless in Collodion, if the iiuid be kept in a cool 
and dark place. 


CALCIUM, CHLORIDE OF. 


Atomic weight,' .5.5*5'. ' 


This salt is found in sea-water ; but is usually prepared 
artificially by dissolving Chalk in Hydrochloric Acid and 
evaporating. M^heii strongly dried, it occurs in lumps 
W'hieii are hard and difficult to pulverise. 

Cliloride of Calcium has a great attraction for water, 
and is used for drying gases and other purposes. Exposed 
to the air, it soon deliquesces from absorption of atmo- 
spheric moisture. It is very soluble in Alcohol with evo- 
lution of heat, and when the licquid is subjected to distilia- 
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tion, a liiglily concentrated spirit passes orer, leaving a 
viscid mass wliiek crystallizes on cooling, and contains 
.nearly sixty percent, of Alcoliol in a.,state of. loose ckemicai 
combination witk tlie Chloride, 

Pnre.dry Chloride of Calciiiiii is an expe,nsive salt, but 
a common quality, sulScieni-ly good for ibe use above de- 
scribed, may be obtained at a lower pri(?e. 

CAMPlIOll. 

This substance is the produce of the Lanriis Camphora 
of Japan and China, It occurs when pure in sublimed 
masses, which are tough and cainiot be reduced to pon der 
without the aid of a few drops of spirit. It evaporates 
slowly in the air at ordinaiy temperatures. 

Camphor is soluble in Alcohol, but very sparingly in- 
deed in water. Hence a piece of any size may bo put into 
the liquid without fear of adding an excess. 

CAOUTCHOUC. 

This substance, known also as Inclian-nibber, is the in- 
spissated milky juice of trees growing in South America 
and the Hast Indies, It is insoluble in water and in .iil- 
coiioh: , 

Oliloroform is the most perfect solvent for Caoutclioue, 
and leaves it unchanged on evaporation. Benzole also acts 
upon it. Mineral ISiaphtiui takes it up on applying heat, 
but the residue after evapomiion is stick ju 

placed in contact with Sulphur, Caoiitchoiie un- 
dergoes a change of properties, familiar to us in the article 
sold as 'vulcarbizecl Indian-ruhher. 

CASimE, 

CELLULOSE. 

. This term is applied to the pure form of vegetable fibre 
existing in carefully bleached cotton, flax, etc'. Cellulose, 
as before shown (p. 97), is the material which forms the 
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cell-wall of i lie tissues of plants, and Li^nine is tlie deposit 
formed in tlie interior of the cell. Hence the former is 
iiiost abundant in the pith and newly-formed wood, whilst 
the' latter.' is,. foiHid in .parts of older .'growth which have 
heeome hard and solid. 

' , ' Many ■ of the properties' of ■ Gellnlose .have, been inch 
den tally nieiitioned in this Work, such as its conversion 
into artificial parchment, Dextrine, Grrape Sugar, etc., by 
Sulpluiric Acid in particular, states; of dilution (p. 101), or 
into Pyrox 3 ']ii.ie or Xyloidine by the action of JNitric Acid 
(p. 100). Hie effect of dry distillation in decomposing it 
and producing Pyroxyiie S|)irit, Acetic'. Acid, and' tarry 
matter, is alluded to in other parts, of the Amcabulary. ■ ' ' 

A new soi\miit for Celliilose has . lately been discovered, 
‘prepared by exposing . copper turnings "to the air in con- 
tact with Aiiimoiiia. The presence of a . saline bod}" like 
Xfitrate of ■ Ammonia prevents the Cellulose from being 
dissolved, and hence the ordinary ‘ 'blue liquid known as 
the ■ .Ammoniacal Oxide of Copper will not answer the 
purpose., . , 

For further parlicniars as to the properties of Cellulose, 
see Art. “ Cotton.’’ 


CHAECOAL, AFIMAL. 

Animal Charcoal is obl:ained by heating animal sub- 
stances, such as bones, dried blood, horns, etc., to redness, 
in close vessels, until all volatile empyreumatic inatter.s 
have bc-en driven olF, and a residue of Carbon remains. 
Wiien prepared from bones, it contains a large quantity 
of inorganic matter in the shape of Carbonate and Phos- 
pliate of Lime, the former of wdxich produces aUcalinitjj 
in reacting upon Nitrate of Silver (p. 133). Animal Char- 
coal is freed from these earthy salts by repeated digestion 
in Hydrochloric Acid ; but unless very carefully waslied 
it is apt to retain an acid reaction, and so to liberate free 
Nitric Acid when added to solution of Nitrate of Silver. 

Fro 2 )eriles . — Animal Charcoal, when pure, consists solely 
of Carbon, and burns away in the air without leaving any 
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residue : it is remarkable for its property of decolorizing 
solutions ; -tbe organic colouring substance. being separated* 
but not actually destrotjecl, as it is by Ciilorine employed 
:'.as a bleaching agent. This ".power of absorbing colouring 
matter is not possessed in an equal degree by all varieties 


CHLOEIHE. 

Symbol, CL Atomic weight, 35-5. 

Chlorine is a chemical element, found abundantly in na- 
ture, combined with metallic Sodium in the form of Chlo- 
ride of Sodium, or Sea-Salt. 

Trepamtion. — By distilling common Salt with Sulphuric 
Acid, Sulphate of Soda and Hydrochloric Acid are formed. 
Hydrochloric Acid contains Chlorine combined with 
drogen; by the action of nascent Oxygen (see Oxygen), 
the Hydrogen may be removed in the form of water, and 
the Chlorine left alone. 

^Properties. — Chlorine is a grcenish-^’-ellow gas, of a 
pungent and suffocating odour ; soluble to a considerable 
extent in water, the solution possessing the odour and 
colour of the gas. It is nearly times as heavy as a cor- 
responding bulk of atmospheric air. 

Chemical ‘p'^operties. — Chlorine belongs to a small na- 
tural group of elements which contains also Bromine, 
Iodine, and Eluorine. They are characterized by having 
a strong affinity for Hydrogen, and also for the metals ; 
but are comparatively indifferent to Oxygen. Many me- 
tallic substances actually undergo mmlmstion when pro- 
jected into an atmosphere of Chlorine, the union between 
the two taking place with extreme violence. The cha- 
racteristic bleaching properties of Clilorhie gas are ex- 
plained in the same manner : — Hydrogen is remov’-ed from 
the organic substance, and in that way the structure is 
broken up and the colour destroyed. 

CMorine is more powerful in its affinities than either 
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Bromine or Iodine. Tlie salts formed by these three ele- 
incmts are' .closely analogous in composition and often in 
properties. .Those of the. Alkalies,. 'Alkaline Earths, and 
man}^ of the Metals, are soluble'in water,:, but' the Silver 
salts are insoluble ; the Lead salts sparingly so. ■■ 

The comhinatioos .of 'Chlorine, Bromine,;' 'Iodine,- and 
Eliioriiie, with Hydrogen, are acids, mnd; 'neutralize- Al- 
kalies ill the usual manner, with formation' of. Alkaline 
Chloride and water (p. '45*3). ' 

The test by which the presence of Clilorine is detected, 
uhen free or in combination with bases, is Nitrate of 
Silver ; it gives a white curdy precipitate of Chloride of 
Silver, insokiblc in Xitric Acid, but soluble in Ammonia. 
The solution of ISntrate of Silver employed as the test 
must not contain Iodide of Silver, since this compound is 
precipitated by dilution. 


GHLOEOEOEM, 

Symbol, C.H CI3. 

This volatile liquid is obtained by the action of Chloride 
of Lime upon dilute AlcolioL It does not unite with water, 
but is very soluble in Spirit. 

Chloroform is the best solvent known for Caoutchouc, 
and it also dissolves Gutta-percha readily. Amber and 
many other resins are more or leas soluble in Chloroform ; 
and hence this liquid will doubtless come into more general 
use as a material for rapidl}^ drying varnishes, now that it 
can be supplied at a comparatively cheap rate, from the 
use of Methylated spirits in its manufacture. 

CITEIC ACID. 

This acid is found abundantly in lemon-juice and in lime- 
juice. It occurs in commerce in the form of lax’ge ciystals, 
which are soluble in less than their own weight of water 

at 60®. 

Commercial Citric Acid is sometimes mixed with Tar- 
taric Acid. The adulteration may be discovered by making 
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a concentrated solution of the acid and adding Aretcde of 
Fotask : crystals of Bitartrate of Potash will separate if 
Tartaric Acid be present. 

A single atom of Citric Acid decomposes three atoms 
of Carbonate of Soda. One atom of Tartaric Acid how- 
ever' decomposes only i'wo .atoms , of .tlie' .Carbonate,: so '.that 
if Citric Acid be adulterated with Tartaric A(3icl the alkali 
is in excess wdien the proportions given in the J?lioto- 
gra^diic formiilsB for making Citrates are adopted. 

Citric Acid retards the reduction of Silver Salts by a 
developer, when the acid is present in a free state. But- 
Citric Acid previously neutralized by an alkali acts as a 
reducing agent, and precipitates metallic Gold from a so- 
lution of Chloride of Gold. 

COTTOF. 

The Cotton of commerce is obtained from three prin- 
cipal sources, America, India, and the South Sea Islands, 
but the largest supply comes from America. There is a 
con>siderable difference in the quality of Cotton as regards 
length of fibre, etc., and hence th-e market price of the 
raw material varies from fourpence halfpenny to fourteen- 
pence per pound. 

Bough Cotton as it is imported is not in a state to be 
used commercially ; it must first be carefully combed and 
cleaned. Even the finest Cotton Wool, however, as it is pre- 
pared for the jeweller and for surgical purposes, may vrith 
advantage be further purified if required in makiiig Pho- 
tographic Pyroxyline. The fibre of the Cotton, as it ex- 
ists in the pod, is encased by a film of oily or resinous 
matter, which, when the Cotton is immersed in IN'itro- Sul- 
phuric Acid of the correct strength for making soluble 
Pyroxyline, and at a temperature of 150® Pabr., resists lor 
a time the action of the Nitric Acid, and much squeezing 
with the glass rod is required to wet the Cotton, and to 
make it imbibe the fiuid : bubbles of air are entangled at 
first, and cannot easily be expelled, but almost immedi- 
ately afterwards an evolution of red fumes takes place, and 
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the fibre is destroyed oxidatioji. On tbe otlier hand, 
with Cotton wliicli has been previously treated with a 
diluted alkali so as tO' saponify. the resin and remove it in 
a soluble form, there is no difficulty v'hatever in making it 
absorb .the acid ;. it sucks up the liquid like a. .sponge, a.nd 
reiiia.iii8 during, the w.hole' time of the digestion without 
dissolving. From the finest qualities of Cotton Wool, 
traces of solii])le matter a.re extracted by Potash, sufficient 
to impart a strong yellow colour to the alkaline liquid, 
and which, if permitted to remain, deoxidize that portion 
of the Hi trie Acid immediately in contact with the fibre, 
and so far weaken it as to ensure the immediate solution 
of a part of the Cotton.,' 

The Cotton which the Author of this Work has used for 
Pyroxyline, may be obtained, of .Messrs, Hutton and Co., 
6, Newgate Street, City : it is the finest quality procurable, 
and is sold at two shillings per pound. This Cotton is of 
American growth, but, not alw^nys from the same State, 
since it appears that the manufacturer, in making his pur- 
chases, is guided by the varying price of the market. It is 
sent out ill packets of one pound each, wMch may be 
divided into quarters, and each quarter boiled gently for 
two hours, in a solution of two ounces of Potash (at two 
shillings and sixpence per pound) to a gallon of water. 
The mass is lifted out, and well squeezed, with repeated 
changes of water, for about twenty minutes, after which it 
is spread out to dry. It is important to remove the u'hole 
of the Potasli, and to disturb the fibre of the Cotton as 
little as possible, since if it become knotted and twisted, 
the action of the Nitric Acid will be interfered vrith. 

It may perli|ips be suggested that the Potash is likely 
to exercise a chemical or modifying action on the fibre of 
the Cotton, but it does not appear to have any sucb effect 
wlien used in dilute solution. A somewhat stronger Potash 
has been stated to affect the cellulose by degrees, and to 
produce more or less of the condition which we see in old 
and rotten calico, as compared with the ue’w material ; but 
there need be no apprehension of this in the process above 
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described, because Cotton fabrics wliicdi liave been wealc- 
ened by wear and repeated waskings, become more easily 
soluble in JSTitro- Sulphuric Acid, whereas the Cotton-wool, 
by, boiling' in -weak alkali, is- rendered less soluble in. the 
Acids. ■ ■ ' ' 

' It -has not at present been abso,lutely proved that all va- 
rieties of Cotton correspond as regards the solvent action 
of the weak bTitro- Sulphuric Acid, even wlien tlie cleans- 
ing lias been correctly performed : the removal of the re- 
sinous im|)urity, however, is undoubtedly a point of im- 
portance. 

ETHEE. 

Symbol, C 4 H 5 O. Atomic weight, 37. 

Ether is obtained by distilling a mixture of Sulphuric 
Acid and Alcohol. If the formula of Alcohol (C 4 lTgO«) 
be compared with that of Ether, it will be seen to differ 
from it in the possession of an additional atom of Hydro- 
gen and of 0.^ygen : in the reaction the Sulphuric Acid 
removes these elements in the form of waler, and by so 
doing converts one atom of Alcohol into an atom of Ether. 
The term Bulphuric applied to tbe coraniorcial Ether has 
reference only to the manner of its formation. 

Properties of JSflier, — Ether is a limpid and colourless 
huid, \Yith a peculiar and fragrant odour. Specific gravity, 
at 00 ®, about *720. Boils at 98° Eahrenlieit. The vapour 
is exceedingly dense, and may be seen passing off' from 
the liquid and falling to the ground; hence tlie danger 
of pouring Ether from one bottle to another if a ffaine be 
near at hand. ^ 

Ether does not mix with water in all proportions j wiien 
the two are shaken together, after a short time the former 
rises and ffoats upon the surface. In this v'ay a mixture 
of Ether and Alcohol may be purified to some extent, as 
in the common process of luasMnr/ Ether. The water em- 
ployed however always retains a certain portion of Ether 
(about a tenth part of its bulk), and acquires a strong 
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ethereal odottr ; washed Ether also contains water in smaU 

'^^Bromine and Iodine are both soluble in Ether, and ^a- 
dually react upon and decompose it. The strong alka les 
such as Potash and Soda, also decompose Ether slightly 
after a time, but not immediately. Nitric Acid oxidizes 
it with evolution of red fumes. Exposed to air and ligh ■, 
Ether is and acquires a peculiar odour (page 104) : 

after a time Acetic Acid and Acetic Ether are formed by 

a further action of oxygen. 

Ether dissolves fatty and resinous substa,nces 5 ®^^ .1 > 
but inorganic salts are mostly insoluble in this fluid. 
Hence Iodide of Potassium aud other substances dissolved 
in iUcohol are precipitated to a certain extent by tbe a 

dition of Ether. ^ 

Ether for PhotograpJno The preparation of 

Ether is of the utmost importance in CoUodion Photo- 
graphy, since traces of foreign bodies, which analysis fads 
to detect, may produce an injurious effect, the distil a- 
tion of Ether, the crude product first obtained is conta- 
minated with Oil of Wine, and contains foul-smelhng or- 
ganic bodies, from which it is partially freed by digestion 
with Lime or a caustic alkali ; the object being to saponify 
the impurities and retain them in the body of t e re 01 . 
It sometimes happens in tWs process that minute traces 
of the alkali are mechanically carried over by the Ethci, 
and these are injurious to the keeping qualities ot OoUo- 

' A quality of commercial Ether, having a sp. gr. of about 
•750 aud answering to the demands of the PharmacopcBia, 
is much used for making Collodion. This Ether however 
often leaves an miplcasant smell when allowed to evapo- 
rate iu the hand, and hence the Writer for some time 
employed in preference a stronger quahty. sp. 
obtained by agitating the above with caustic alkali and 
drawing over tlio. first portions only. 

Even with these precautions however it was found dilh- 
cult to obtain a really unifoi-m substance, for although the 
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specific gravity was nearly the same, a perceptible differ- 
ence in smell could 'be detected, and the keeping proper- 
ties: of the' plain Collodion were found,, to vary. ■ The fol- 
lowing., , plan w,as therefore adopted .and with , .manifest ., ad- 
vantage, viz. to- agitate the best E’ther in a vessel eontain-. 
ing water acidulated ■ with , Sulphuric Aeaxl, „ and ■ then ' to- 
draw over the first half in a retort ; ,m this ,' way any traces ' 
of alkali are retained, and the impurities if present accu- 
mulate in the last portions.-^ The product appears inva- 
riably to restore the blue colour of reddened litmus-paper, 
and therefore this alkaline reaction k probably peculiar to 
Ether, although it has been stated in chemical works that 
Ether is neither acid nor alkaline. 

The chemistry of the manufacture of Ether is not pre- 
cisely understood. The Author has seen a sample of Ether 
so light that a test tube containing it nearly boiled when 
held in the hand, and yet this same sample injured the 
quality of all the Collodion to which it was added, chang- 
ing the ISTegative picture into an image by trans- 

mitted light. 

Ether ^mepared from Methylated Spirit (see Alcohol.) 
is extensively employed in the manufacture of Collodion, 
and especially of Positive Collodion. Great exertions have 
been lately made to improve the quality of this material, 
but at one time it was so vaiiable that two samples could 
scarcely be found to give corresponding results. The pre- 
sence of the gaseous Methylic Ether introduces a difli- 
culty, inasmuch as this substance is more prone to absorb 
Oxygen than pure Ether. 

A test often applied to Ether is to agitate it with an 
equal bulk of strong Alcohol containing Iodide of Potas- 
sium dissolved in the proportion of 3| grains to the ounce 
of spirit. The mixture should remain nearly or quite 
eoiouiiess for several days, when the thermometer is at 

The remaiTiing half of the Ether may after distillation be employed 
for Positive Collodion, or for Bromo-iodized Negative Collodion, in whieh 
the quality of the Ether is not of so much importance as in simply iodized 
Collodion. 
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60° Falir. It is possible to make any.Etlier -.staBd tbe. 
test of lo.dide of Potassiiimmiost' perfectly, by' agitating, it 
.witli' a little .dry, Carboiiate of iPotasb.;' 'but' 'tbe resulting 
Collodion would be iiijiired; ratlier tlianrimproTed'by .such 
a process, since Carbonated Alkali' decomposes Gun-Co.t- 
toii. Wlieii, b,owe?er; ,we obtain a sample of Ether wbicli 
lias been distilled from Siilpbiiric Acid, and yet find it to 
remain colourless for;a'lo,iig tiiiie nn adding Iodide of Po- 
tassium, we may be, assured ' of its perfect freedom from , 
tile ozonised principle.^' 

The difference between bad and good Ether is seen most ; 
twidently after long keeping. Supposing white light to 
be excluded, a pure sample of Ether may be placed in a 
bottle, only half fiill, and at the expiration of two or three 
months it will scarcely become coloured on the first addi- 
tion of Iodide of Potassium. Ether only partially purified 
will, of ten stand' the test of Iodide of' Potassium when 
freshly distilled, but it will soon acquire the property of 
liberating Iodine when it is stowed away for keeping. 
Thus, for instance, if traces of aldehyde be present in the 
Ether, this Aldehyde will gradually absorb Oxygen, and 

the'Etheririll^d^^ ' 

b"' " ^ 

This compound Ether may be produced by distilling 
Acetate of Soda with Sulphuric Acid and Alcohol. It is 
a limpid liquid with a sweet and fragrant smeU. It is also 
spontaneously formed in small quantities in ordinary Ether, 
or more especially in Ether containing dissolved Pjroxy- 
liue, its production being due to a slow process of oxida- 
tion. In a developing fluid or a Mtrate Bath containing 
both Acetic Acid and Alcohol, the peculiar smell of Acetic 
Ether is soon to be detected. 

Acetic Ether is a powerful solvent for Pyroxyline, and 
leaves it on evaporation in the form of a white powder. 

* The coiuliHon of Ether kiiown fis ** ozonked,” is the same as that to 
which the tenu acid ” is often applied j ]Jat in testing samples of Ether, we 
rarely iiud them acid to test-paper. 
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Its .presenm. in Collodion ■ is .very iniiirions, since it 'de- 
stroys, the- tenacity- and transparency of the iiiia. ■ 

ETHEE,-'^METHm-a^. ' 

, This' Ether bears, the same relation to Pyroxylic Alcohol 
or Wood Spirit, that ordinaiy Ether bears -to Aicohol-from- 
wine. ' It is a gaseous substance, which; dissolves do,: a cer- 
tain extent in water, but more abundantly so in Alcohol or 
Ether.;', ; 

“Methylated Ether,” the peculiarities of which have 
been pointed out under the head of Ether, is made from 
a mixtnre of corn or wine spirit with ten per cent, of wood 
spirit (see “Alcohol, Methylated”). It must therefore 
contain a portion of gaseous Methylie Ether dissolved in 
an excess of common Ether. 

GALLIC ACID. 

Symbol, CySgOg+Aq. Atomic weight, 94. 

The preparations and properties of Gallic Acid have 
been suiBciently described at page 27, to which the reader 
is referred. For the mode of preparing a saturated aqueous 
solution of Gallic Acid, and of preserving it from decom- 
position, see page 438. 

GELATmE. 

Symbol, CiaHioO^ISL. 

This is an organic, substance somewhat analogous to Al- 
bumen, but differing from it in properties. It is obtained 
by subjecting bones, hoofs, horns, calves’ feet, etc., to the 
action of boiling water. The jelly formed on cooling is 
termed size, or, \vhen dried and cut into slices, (^lue. Ge- 
latine, as it is sold in the shops, is a pure form of Glue. 
Isbiglms is gelatine prepared, chiefly in Eussia, from the 
air-bladders of certain species of sturgeon. 

^Properties of Gcto^;^e.- 7 -Gelatille softens and swells up 
in cold water,, but does not dissolve until heated ; the hot 
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solution, on cooling, forms a tremulous jelly. One ounce 
of cold water will retain about, three grains of- Isinglass 
without gelatinizing. but niiicli depends upon the tempe- 
rature, a few ,degrees,,';greatly' aflecting the result. . 

When long.' boiled in .water, , and especially in presence 
of an acid, such as the Sulphuric, Gelatine undergoes a 
peculiar modification, and the solution loses either partially 
or entirely its property of solidifying to a jelly. ■ 

The reactions of /Gelatine with I^iti^ate of Silver' hare 
been described at pages,. 179 an.d,232. 

GLJ'CEEINE. .■^/,:: 

Fatty bodies' are resolved' by .treatment with an alkali 
into an acid—which combines with the alkali, forming a 
soap , — and Glycerine, remaining in solution. 

Pure Glycerine, as obtained by Price’s patent process of 
distillation, is a viscid liquid of sp. gr. about 1*23 ; miscible 
in all proportions with water and Alcohol. It is peculiarly 
a neutral substance, exliibiting no tendency to combine 
with acids or bases. It has little or no action upon Ni- 
trate of Silver in the dark, and reduces it very slowly even 
when exposed to light. 

GLYCYEEHIZiNE..:;^ 


Glycyrrhizine, obtained from the fresh root of Liquorice, 
is a substance intermediate in properties between a sugar 
and a resin. Sparingly soluble in water,; but very soluble 
in Alcohol. It |>3:ecipitates strong solution of Nitrate of 
Silver white, but the deposit becomes reddened by expo- 
sure to light. 

A mode of preparing Glycyrrhizine has been described 
in .which Carbonate of Potash is used, but the Author 
does not find it to succeed. The process given in Miller’s 
'Elements of Chemistry * may however be depended on. 
Procure fresh Liquorice-root and slice it very fine 
versekj ; then pound well in an iron mortar, and add as 
niueh boiling wiiter as will just cover it. Stand the jug 
in a warm place for twelve hours, and afterwards press 
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out tlie juice as far as possible by means of an iron screw- 
'press.'; Evaporation' by artificial beat is useless, and seryes 
only to decompose the GlycyiThizine. 

■'I^est mix Oil' of Titriol with .an. etpal bulk of water and' 
allow' it to cool. ' Then add it to the stroiig infusion until 
test-paper becomes immediately red when dipped in the. 
.liquid, ■ and a thick yellow- deposit forms. A few draeluiis 
more or less of the Sulphuric Acid make but little dibbr- 
ence, but if too much be used, tiie trouble of washing out 
the acid from the Giycyrrhizine will be increased. 

Leave it for twelve hours, when the yellow' deposit may 
be collected on a cloth. Begin by draining it nearly dry, 
and then wash it with a moderate quantity of w'ater to 
remove the excess of Sulphuric Acid. I^ow squeeze it in 
a pow'erful press until it is dry enough to powder in the 
hand, and digest it without heat in Absolute Alcohol, about 
four or five times its weight. The pure Giycyrrhizine dis- 
solves and a bulky mass of vegetable Albumen is left be- 
hind. Lastly, evaporate at a temperature not higher than 
120*" Fahr. 

The only difficulty in the process is the washing of the 
impure Giycyrrhizine with water to remove the Sulphuric 
Acid, since the sugar is partially soluble in water, and even 
with proper care much of it is lost in the process. For this 
reason the Author thinks it better not to use too miieli 
■ acid inprecipitatmg the Giycyrrhizine, aitliough the quan- 
tity of deposit is greater when the acid is added freely. 

The Giycyrrhizine exists in the root in combination witli 
bases, Lime, etc,, and is solul.de in wateis but insoluble in 
Alcohol, The Sulphuric Acid removes the bases, and the 
sugar-resin is then much more soluble in Alcohol than in 
"Water. Alkalies and Alkaline Carbonates gradually de- 
compose Giycyrrhizine, with production of a strong yellow' 
colour. 

Symbol, AuClg. Atomic w^eight, 303T. 

This salt is formed by dissolving pure metallic Gold in 


I PHOTOGEAPHIC CHEMICALS* , 495 

f 

} I^itro-Kyclrockloric Acid, and evaporating at a gentle Iieat. 

Tlie sokition affords deliquescent crystals of a deep orange 
;i: "colour. , 

j CMoride of G-olcl, in a state fit for Photograpliic use, 

may easily bo obtained by the following process Place 
a lialf-soA"ereigii in any convenient vessel, and pour on it 
half a drachm of Nitric Acid mixed with two and a half 
j draclims of Hydrochloric Acid and three drachms of water ; 

digest by a gentle heat, but do not holl the acid, or mueii 
of the Chlorine will be driven off in the form of gas. At 
the expiration of a few hours add fresh Nitro-Hydrochioric 
Acid in quantity the same as at first, which will probably 
, be suflicient, but if not, repeat the process a third time.*' 

i Next, dilate largely with distilled -water, and add a filtered 

I aqueous solution of common Sulphate of Iron (6 parts to 

' 1 of Gold) ; collect the precipitated Gold, which is now 

‘ free from copper ; redissoive in Aqua Pegia as at first, 
and evaporate to dryness on a wmter bath. 

■ i ' The'' weight nf a, half-sovereign is about. 61 grains, of 
which 50 grains are pure gold. This is equivalent to 86 
grains of Chloride of Gold, which will be the quantity con- 
tained in the solution. 

Properties of Chloride of Gold.-^As sold in commerce 
it usually contains excess of Hydrochloric Acid, and is 
then of a bright yellow colour ; but when neutral and 
somew'-hat concentrated, it is dark red {Leo ruher of the 
alchemists). Chloride of Gold is decomposed with precipi- 
tation of metallic Gold by Charcoal, Sulphurous Acid, and 
many of llie vegetable acids, such as Citric, Tartaric, etc. ; 
also by Protosulphate and Protonitrate of Iron. It tinges 
the cuticle of an indelible purple tint. It is soluble in Al- 
cohol and in Ether. 

i The most convenient mode of keeiiing the Chloride is 

i in aqueous solution, one grain to the drachm of water. 
Sometimes a partial reduction of Gold will take place upon 



* Observe that if any Silver he present in the Gold coin it will produce a 
lloecuient deposit of Chloride of Silver, thus preventing, the solution from 

hehii? coiiipiete. 
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tlie sides of tlie bottle, but tbe quantity so deposited is very 
small, and may be disregarded. 

GOLD, FULMINATING. 

This is a yellowish-brown substance, precipitated on add- 
in-^ Ammonia to a strong solution of Chloride of Gold. 

It may be dried carefully at 212°, but explodes violenthj 
on being heated suddenly to about 290°. Friction also 
causes it to explode when dry ; but the moist powder may 
be rubbed or handled without danger. It is decomposed 
by Sulphuretted Hydrogen. 

Fulminating Gold is probably an Aurate of Ammonia, 
containing two atoms of Ammonia to one atom of Peroxide 
.of Gold. 

GOLD, HYPOSULPHITE OF. 

Symbol, AuO S^Oj. Atomic weight, 252’6. 

Hyposulphite of Gold is produced by tbe reaction of 
Chloride of Gold upon Hyposulphite of Soda (p. 192). 

The salt sold in commerce as Bel eVor is a double Hypo- 
sulphite of Gold and Soda, containing one atom of the 
former salt to three of the latter, with four atoms of water 
of crystallization. It is formed by adding one part of 
Chloride of Gold, in solution, to three parts of Hyposul- 
phite of Soda, and precipitating the resulting salt by Al- 
cohol : the Chloride of Gold must be added to the Hypo- 
sulphite of Soda, and not the Soda Salt to the Gold. 

Properifira.— Hyposulphite of Gold is unstable and can- 
not exist in an isolated state, quickly passing into Sulpbur, 
Sulphuric Acid, and metallic Gold. 'When combined with 
excess of Hyposulphite of Soda in the form of Sel d’or, it 
is more permanent. 

Sel d’or occurs crystallized in dn-O needles, wliich are 
very soluble in water. The commercial article is often 
impure, containing little else than Hyposulphite of Soda, 
■with a trace of Gold. It may be analyzed by adding a few 
drops of strong Nitric Acid (free from Chlorine), diluting 
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with water, and afterwards collecting and igniting the 
jeliow powder^ wliieh is, metallic Gold.- 

GEAPE SUGAE. 

, Symbol, Cs^HggOag.-, . , , 

This modification of Sugar, often termed GrmmdaT Bu- 
fiar, or Glucose, exists abundantly in the juice of grapes 
and in many other rarieties of fruit. It forms the saccha- 
rine concretion found in honey, raisins, dried figs, etc. It 
may be produced artificially by tbe action of fermenting 
principles and of dilute mineral acids, upon Starch. 

FropeHies , — Grape Sugar crystallizes slowly and with 
difiiculty from a concentrated aqueous solution, in small 
hemispherical nodules, which are hard, and feel gi’itty be- 
tween the teeth. It is much less sweet to the taste than 
Cane Sugar, and is not so soluble in water (1 part dissolves 
in I'l of cold water). 

Grape Sugar tends to absorb Oxygen, and decomposes 
the salts of the noble metals, reducing them by degrees to 
the metallic state, even without the aid of light. Cane 
Sugar does not possess these properties to an equal extent, 
and hence it is readily distinguished from the other variety. 

This substance is met with in the juices of many plants, 
but is found in its purest form in. the transparent tears 
which exude from various species of Acacia. 

Gum Arabic is now believed to consist of an organic 
substance resembling “ mucilage,'’ combined with a portion 
of Lime or other base. The mucilaginous constituent is 
not soluble in \vater, but simply swells up when wetted, 
wit, limit passing into solution : this body is present not 
only in Gum, but also in Linseed, Quince Se^d, Marsh- 
Mallow Seed, etc. The addition of an alkali, or of an al- 
kaline earth such as Lime, renders it more completely 
soluble in -water, and thus diminishes the viscidity of the 
solution. 

2 K 
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HONEY. 

This substance contains two distinct kinds of Sugar, 
Grape Sugary and an unei-ystallizable substance analogous 
to, or identical with, the Treacle found associated with 
coinmon Sugar in the cane-juice. The agreeable taste of 
Honey probably depends upon the latter, but its reducmg 
power on metallic oxides is duo to the former. Pure b-rape 
Sugar can readily be obtained from inspissated Honey, by 
trcatmg it with Alcohol, which dissokcs out the syi-up, 
but leaves the crystalline portion. 

Eor Photographic use the Virgin Honey snould be 
obtained direct from the comb, much of the commercial 
article being adulterated with flour, which causes it to fer- 
ment on the addition of water. 

HYDEOCHLOPJC ACID. 

Symbol, HCl. Atomic weight, 36-5. 
Hydrochloric Acid is a volatile gas, which may be libe- 
rated from most of the salts termed Chlorides by the actbii 
of Sulphuric Acid. The acid, by its superior affinities, 
removes the base ; thus, — 

. ISTaCi + HO SO3 = NaO SO3 -f HCL ■ , , , ^ ^ , 
Properties . — Abundantly soluble in water, forming the 
liquid Hydrochloric or Muriatic Acid of commerce. The 
most concentrated solution of Hydrochloric Acid has a 
sp. gr. V% and contains about 40 per cent, of gas 5 that 
commonly sold is somewhat weaker, sp. gr. 1T4, to 1T6, 
containing about 28 per cent, real acid. 

Pure Hydrochloric Acid is colourless, and fumes in the 
air. The yellow colour of the commercial acid depends 
upon the presence of traces of Perchloride of Iron, or of 
organic matter ; commercial Muriatic Acid also often con- 
tains free Chlorine and Sulphuric Acid. 

HYDEIOBIC ACID. 

Symbol, HI. Atomic weight, 12S. 

This is a gaseous compound of Hydrogen and Iodine, 
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eorrospoiLcliiig in composition to the Hydrochloric Acid. 

■ It cannot however^ from its instability, be obtained in .the 
" ■■ same maimer, since, on distilling an Iodide with Sulphuric 
Acidj,' the ' Hydriodic Acid first formed ■ is ■ subsequently 
decomposed into Iodine and Hydrogen. ■■ An, ■aqiieo.us so- 
lution of Hydriodic Acid is easily prepared by adding 
Iodine to water containing Sulphuretted Hydrogen^ „gas j 
a decomposition takes place, and Sulphur is set free : thus, 

. HS + I = HI+S. 

I^roperties . — Hydriodic Acid is very soluble in water, 
3 'ielding a strongly acid liquid. The solution, eolonriess 
at first, soon becomes brown from liberation of free Iodine. 
It maybe restored to its original condition by adding so- 
'/ iution of Sulphuretted Hydrogen. .: ■■■ 

HYBEOSULPHUllIC ACIB. 

Symbol, HS. Atomic weight, 17. 

This substance, also knouni as Sulphuretted Hydrogen, 
is a gaseous compound of Sulphur and Hydrogen, aiia- 
logons in composition to the Hydrochloric and Hydriodic 
Acid. It is usually prepared by the action of dilute Sul- 
' phuric Acid upon Sulphide of Iron, the decomposition 
being similar to that involved in the preparation. of. the 
I Hydrogen Acids generally : — 

BeS + HO SO.=:FeO SOg + HS. 

Freperiies . — Cold water absorbs three times its bulk 
of Hydrosulpliiirie Acid, and acquires the peculiar putrid 
odour and poisonous qualities of the gas. The solution is 
' laintly acid to test-paper, and becomes opalescent on keep- 
ing, from gradual separation of Bidpliur. It is decom- 
posed by Hitric Acid, and also b}^ Chlorine and Iodine. 
It precipitates Siher from its solutions in the form of 
! bhick Sulphide of Silver ; also Copper, Mercury, Lead, 

\ etc. ; but Iron and other metals of that class are not af- 

fected, in presence of free acid. Hydrosnlphurie Acid is 
constantly employed in the chemical laboratory for these 
and other pm'poses. 
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ICELAND MOSS. 

Ceimria.Idandiea.-K species of Lichen fouiid mJEce- 


(jezmria xabuntitvto. — ^ in- 

land and the nionntainons parts of Europe ; -n-hen boiled 
in water, it first swells up, and then yields a substance 

wilicli selatiuizes on cooling. ^ i . . 

It contains Liclien Starch, a bitter principle soluble m 
Alcohol, termed Cetrarine,” and common btarch ; braces 
of G-allic Acid and Bitartrate of Potash are also presents 


lODIHE. 


Symbol, I. Atomic weight, 127. 

Iodine is chiefly prepared at Glasgow, from which 
is the fused ash obtained on burning seaweeds, ihe wa- 
ters, of the ocean contain minute quantities of the lodiaes 
of Sodium and Magnesium, which are separated and stored 
up bv the growing tissues of the marine plant. 

In the preparation, the mother-liquor of kelp is eva- 
porated to dryness and distilled with Sulphuric Acid j the 
Hydriodic Acid first liberated is decomposed by the high 
temperature, and fumes of Iodine condense m the form of 

opaque crystals. , , i 

Froperties.-lodiTie has a bluish-black colour and me- 
tallic lustre : it stains the skin yellow, and has a pungent 
smell, like diluted Chlorine. It is extremely volatile when 
moist, boils at 350^, and produces dense violet-coloured 
fumes, which condense in brilliant plates. ^ Specific gra^it}^ 
4<-946. Iodine is very sparingly soluble in water, part 
requiring 7000 parts for perfect solution: even this im- 
nute quantity however tinges the liquid of a brown colour. 
Alcohol and Ether dissolve it more abundantly, forming 
dark-brown solutions. Iodine also dissolves freely in solu- 
tions of the alkaline Iodides, such as the Iodide of Potas- 
sium, of Sodium, and of Ammonium. 

OJiemicdl Properties. — Iodine belongs to the Chlorine 
group of elements, cliaracterized by forming acids with 
Hydrogen, and combining extensively with the metals (see 
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Cliloruie). They are however comi^aratively indiiSPerent 
to Oxygen,' and also to eacli other.' The Iodides of the 
alkalies and alkaline earths are soluble in winter; also 
those' of Iron, 'Zinc, Cadmium, etc. ■ The Iodides .of Lead, 
Silver, . and Mercury are nearly or 'quite.insoluble. , , 

Iodine possesses' the property of forming b > . compound 
of a deep blue colour with Starch. In using this as a test, 
it is necessary first to liberate the Iodine (if in combina- 
tion) by means of Chlorine, or of l^itric Acid saturated with 
Peroxide of hJ’itrogeii. The presence of Alcohol or Ether 
interferes to a certain extent with the result. 

lODOFOPvM. 

The composition of this substance is analogous to that 
of Chloroform, Iodine being substituted for Chlorine. It 
is obtained on boiling together Iodine, Carbonate of Potash, 
and Alcohol. 

Iodoform occurs in yellow nacreous crystals, which have 
a safiron-like odour. It is insoluble in water, but soluble- 
in spirit. 

IEOH, ACETATE OF. 

There are two Acetates of Iron, a Protacetate, which is 
nearly colourless, and corresponds in properties and com- 
position to the Protosalts of Iron, and a Peracetate, which 
is red, and resembles the Persalts of Iron. 

A solution of the Protacetate containing a slight excess 
of the Sulphate, but suflieiently pure for Photographic pur- 
poses, may be made b}’ dissolving 12 grains of Protosulphate 
of Iron and 12 grains of crystallized Acetate of Lead, each 
in half an ounce of water, mixing, and filtering from the 
white deposit, which is Sulphate of Lead. The solution is 
very unstable, and soon deposits a reddish Subsalt, or if 
Acetic Acid be present, it assumes a red colour. 

A mixture of Acetate of Soda with Protosulphate of 
Iron, six grains of the former and twelve grains of the 
latter to an ounce of water, acts in Photography very much 
in the same manner as the pure solution of the Acetate. 
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lEON, AMMONIO-CITEATE (3F. 

This beautiful Pharmaceutical preparation, oeciirringj.ii 
crystalline plates, is a salt containing Citric Acid in union 
both with Ammonia and with Peroxide o( Jrun. ^ 

The reaction of cei'taiu tests upon the Anniionio-l urate 

and also upon^he Ammonio-Tartrate.of J.rQn,,is,peciiliai\., 

Free Ammonia, which usually throws down a red 6esqiii- 
oxide from the Persalts of Iron, produces no deposit witn 
these compounds; and Ferroeyanide of Potassiiiin, whicii 
ou<dit to precipitate Prussian Idue, a 

purple colour. The p>resenc:e'of the vegetable acid appears 

to be the cause of these anomalies. 

lEON, GHLOEIBF-OF.'^ V , 

Symbol, FesClj,. Atomic weight, 162*5. 

There are two Chlorides of Iron, corresponding in com- 
position to the Protoxide and the Sesquioxide respectively. 
'The Protochloride is very soluble in water, forming a green 
solution, which precipitates a dirty -white Protoxide on the 
addition of an allcali. The Perchloride, or the other hand, 
is dark brown, and gives a foxy-red precipitate with alka- 

Pro^ej-Wes.— PercUoTide of Iron may be obtained in 
tbe solid form by beating Iron irire in excess of Chlorine ; 
it condenses in tbe shape of brilliant and iridescent brown 
crystals, which are rolatile, and dissolve in water, the so- 
lution being acid to test-paper. It is also soluble in Al- 
cohol, forming the Tinctura Perri Sesquiehloridi of tho 
Pharmacopoeia. Commercial Perchloride ot Iron ordina- 
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absorbs oxygen, and deposits Peroxide of Iron ; benee tbe 
importance of . preserving it in contact witli metallic Iron, 
ivitb wbicb tlie separated Iodine may recombine. By very 
careM evaporation, bydrated crystals of Proto-iodide may 
be obtained, but tbe composition of tbe solid salt usually 
sold under that name cannot be depended' on. ■ 

Tbe Periodide of Iron, corresponding io the Fereldo- 
ride, bas not been examined, and it is doubtful whether 
any such conipoiind exists. ■■ 

' IEOH, 'PEOTOHITEAT.E. OP. 

Symbol, PeO Aq. Atomic weight, 153. 

This salt, by careful evaporation in vacuo over Sul- 
phuric Acid, forms transparent crystals, of a light green 
colour, and containing 7 atoms of water, like the Protosul- 
phate. It is exceedingly unstable, and soon becomes red 
from decomposition, unless preserved out of contact with 
air. The preparation of solution of Protonitrate of Iron 
for developing Collodion Positives, is given at page 281. 

IEOH, PEOTOSULPHATE OP. 

Symbol, PeO 803+7 Aq. Atomic weight, 139. 

The properties of this salt, and of the two salifiable 
Oxides of Iron, are described at page 30. It dissolves in 
rather more than an equal weight of cold water, or in less 
of boiling water. 

Aqueous solution of Sulphate of Iron absorbs the Bhi- 
oxide of Kitrogen, acquiring a deep olive-bronm colour ; 
as this gaseous Binoxide is itself a reducing agent, the 
liquid so formed has been proposed as a more energetic 
developer than the Sulphate of Iron alone. 

KAOLIH, OE CHIHA CLAY. 

This is prepared, by careful levigation, from mouldering 
granite and other disintegrated felspathic rocks. It is a 
Silicate of Alumina, containing Silicic Acid or Fimt, united 
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witli tlie base Alumina. Kaolin is perfectly insoluble in 
vrater and in acids, and produces no decomposition in solu- 
tion' of Nitrate of SdTer. It is employed by Pliotograpliers . 
to decolorize solutions of Nitrate of Silver wliicli liave be- 
come brown from the action of Albumen or otlier organic 
matters. 

Commercial Kaolin may contain chalk, in which state 
it produces alkalinity in solution of Nitrate of Silver. The 
impurity, detected by its effervescence with acids, is re- 
mored by washing the Kaolin in diluted vinegar and sub- 
sequently in water. 

■ -LEAD, ACETATE OF. ■ 

Symbol, PbO AcOg 3 Aq. Atomic weight, 189*6. 

The neutral Acetate of Lead is a very abundant sub- 
stance in commerce, and is known as Sugar of Lead. It 
is prepared by digesting Oxide of Lead in Pyroligneous 
or Acetic Acid ; and crystallizes in aeicular masses. 

Acetate of Lead is easily soluble in cold water, but the 
solution is usually milky, either from the presence of a 
little Carbonate mixed with the Acetate, or from Carbonic 
Acid or Carbonate of Lime in the water used. The crys- 
tals employed in Pharmacy and sold at a low price are 
usually pure enough for Photographic purposes. 

LEAD, NITKATE OF. 

Symbol, PbO NOg. Atomic weight, 165*6. 

Nitrate of Lead is obtained by dissolving the metal, or 
the Oxide of Lead, in excess of Nitric Acid, diluted with 
2 parts of water. It crystallizes on evaporation in white 
anhydrous tetrahedra and octahedra, which are hard, and 
decrepitate on being heated ; they are soluble in 8 parts of 
water at 60°. 

Nitrate of Lead forms with Sulphuric Acid, or with so- 
luble Sulphates, a white precipitate, which is the insoluble 
Sulphate of Lead. The Iodide of Lead is also very spa- 
ringly soluble in water. 
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■ 'LIGrNINE. Cellulose. ■■ ■■ ' 

■ LITHIUM, ^ IODIDE ■ OF. 

. Symbol, LI 4- 6 Aq. ' Atomic weiglit, 188. , ■ 

Litliiiim is a' rare, substance, fomicl in tlie .mineral king- 
dom, and tlie; reactions ' of its,' 0,xide 'are "'so -strong: tbat.jit 
takes its place with tbe alkalies Potash and Soda. Metallic 
Lithium is the lightest solid body known, its density being 
little more than one-half of that of water. 

Iodide of Lithium has been proposed for Photographic 
use, being more easily soluble in Alcohol than Iodide of 
Potassium. Its deliquescent nature however is an ob- 
jection, as also is the dificiilty and expense of obtaining it 
commercially in a pure state. A solution of the Iodide 
may be prepared by mixing equivalent proportions of crys- 
tallized Sulphate of Lithia and Iodide of Calcium in con- 
centrated aqueous solution, evaporating to dryness over 
Sulphuric Acid in vacuo, and exhausting the dry residue 
with Alcohol of ‘805. Iodide of Calcium is preferable to 
Iodide of Barium, in consequence of the latter being more 
frequently contaminated with an excess of base. 

Litmus is a vegetable substance prepared from various 
lichens, which are principally collected on rocks adjoining 
the sea. The colouring matter is extracted by a peculiar 
process, and is afterwards made up into a paste with chalk, 
plaster of Paris, etc. 

Litmus occurs in commerce in the form of small cubes 
of a fine violet colour. In using it for the preparation of 
test-papers, it is digested in hot water, the solution eva- 
porated at a gentle heat, and sheets of porous paper soaked 
in the blue liquid so formed. The red papers are prepared 
at first in the same manner, but are afterwards placed in 
water which has been rendered faintly acid with Sulphu- 
ric or Hydrochloric Acid. 
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MAGNESIUM, IODIDE OF. 

Symbol, Mgl + Aq. P 

Tills Iodide bas been recommended for Collodion in con- 
sequence of its ready solubility in, Alcobol.,'. „Coiiiiiic,rcial. 
Iodide of Magnesium usually contains free Iodine in some 
quantity, but a colourless solution of the Iodide suilicieiitly 
pure for Photograpliic use may easily be obtained as fol- 
lows ;-~Take crystallized Sulphate of Magnesia and heat 
it ill a porcelain capsule on a sand bath, uutil all the water 
of crystallization has been expelled, and a dry ii'^hite mass 
remains. Pulverize twenty-five grains of tliis substance 
very finely, and rub it up in a glass mortar with thirty-two 
grains of pure Iodide of Potassium, likewise finely pow- 
dered. Then introduce it into a dry bottle with two fluid 
ounces of Alcohol of '805, sold as absolute, and agitate for 
ten minutes or a quarter of an hour. Filter out the inso- 
luble Sulphate of Potash and the excess of Sulphate of 
Magnesia, when the solution ivill be fit for use ; it must be 
added in the usual proportion, viz. tw^o drachms of the 
iodizing liquid to six of plain Collodion. 

MERCUEY, CHLOEIDE OF 
(formerly Bichlobioe). 

Symbol, HgCl. Atomic weight, 135*5. 

This salt, also called Corrosive Sublimate, and often 1??% 
cMorid^e of Mercury (the atomic weight of Mercury being 
doubled), may be formed by heating Mercury in excess 
of Chlorine, or, more economically, by subliming a mix- 
ture of Sulphate of Mercury and Chloride of Sodium. 

Frojferties * — A very corrosive and poisonous salt, usu- 
ally sold ill semi-transparent, crystalline masses, or in the 
state of powder. Soluble in 16 parts of cold, and in 3 
of hot water ; more abundantly so in Alcohol, and also in 
Ether. The solubility in water may be increased by the 
addition of free. Hydrochloric Acid, or of Chloride of Am- 
monium. 
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Tlie Subcliloride of Mercury is an insoluble white pow- 
der, commonly known under the name of Calomel. 

. MILE. • ^ 

Tlie Milk of herbivorous animals contains three prin- 
cipal constituents— Fatty matter, Caseine, and Sugar ; in 
addition to these, small quantities of .the Chloride of Po- 
tassium, and of Phosphates of Lime and Magnesia,: are pre- 
sent. ^ , 

The fatty matter is contained in small cells, and forms 
the greater part of the cream which rises to the surface of 
the milk on standing ; hence shimmed milk is to be pre- 
ferred for Photographic use. 

The second constituent, Caseine, is an organic principle 
somewhat analogous to Albumen in composition and pro- 
perties. Its aqueous solution however does not, like Al- 
bumen, coagulate on boiling, unless an acid be present, 
which probably removes a small portion of alkali x>reviously 
in combination with the Caseine. The substance termed 
rennet,” which is the dried stomach of the calf, possesses 
the property of coagulating Caseine, hut the exact mode 
of its action is unknown. Sherry wine is also commonly 
employed to curdle Milk ; but brandy and other spirituous 
liquids, when free from acid and astringent matter, have 
no efiect. 

In all these cases a portion of the Caseine usually re- 
mains in a soluble form in the whe-y ; hut when the Milk 
is coagulated by the addition of acids, the quantity so left 
is very small, and hence the use of the rennet is to be pre- 
ferred, since the presence of Caseine facilitates the i*educ- 
tion of the sensitive Silver salts by light. 

Caseine combines with Oxide of Silver in the same man- 
ner as Albumen, forming a white coagulum, which becomes 
hrich-red on exposure to light. 

Sugar of Milk, the third principal constituent, differs 
from both cane and grape sugar; it may he obtained by 
evaporating whey until crystallization begins to take place. 
It is hard^ and gritty, and only slightly sweet ; slowly 
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soluble, without forming a sju’iip, in about t’R'o and a half 
parts of boiling, and sis of cold water. It does not fer- 
ment and form Alcohol on the addition of yeast, like., grape, 
sugar, but by the action cleconi2)odng animal matlen is 
converted into Lactic Acid. 

.' .'When skimmed Milk ■is.,espose.d to the air , '.for, some' 
.hours, it..gradually becomes sotir, .from. Lactic Acid, formed ■ 
ill this way ; and if then heated to ebullition, the Caseiue 
coagulates very perfectly. 

bT APHTHA. 

This name is applied to several liquids sold in com- 
merce. Pirst, Wood 'Najplitha, often used for burning in 
lamps, which is the same as Pyroxylic Spirit or Metliylic 
Alcohol, q, V. Second, Coal Naphtha, a volatile liquid 
whicli distils over in the process of manufacturing gas ; 
and, thirdly, Minetal Naphtha, found in the soil of certain 
parts of Italy, and a product of voleanic distillation. 

The two latter substances, to which the name of Kaphtha 
ought to be restricted, possess the same leading characters, 
and contain several Hydrocarbons, of which Benzole, ex- 
tracted from Coal Haphtha, is a principal one. 

Kaphtha is not miscible with water, but dissolves in ab- 
solute Alcobol, Ether, and Oils. It is a solvent of bitumen, 
resins, etc., and is largely employed in liquefying Caout- 
chouc for the preparation of waterproof cloth. 

HITEIC ACID. 

Symbol, xitoinic wmiglit, 54. 

Nitric Acid, or Aqiia-foyHs, is prepared by adding Sul- 
phuric Acid to Nitrate of Potash, and distilling the mix- 
ture in a retort. Sulphate of Potash and free Nitric Acid 
are formed, the latter of which, being volatile, distils over 
in combination with one atom of W'ater previously united 
with the Sulphuric Acid. 

JProperties. — Anhydrous Nitric Acid is a solid substance, 
white and crystalline, but it cannot be prepared except by 
an expensive and complicated process. 
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Tlie concentrated liqmcl Kitric Acid contains 1 atom of 
water, and has a sp. gr. of about 1*5 ; if perfectly pure, it 
is eoioiirless, but usually it has a slight yellow tint, from 
partial decomposition intO' Peroxide of iNitrogen ; it fumes 
strongly in the air. ■ . . ' " 

■' The'streugth of comineiTial Mtric Acid- is -aubject to. 
much valuation. An acid of sp. gr. 1-42, containing about 
4 atoms of water, is often met with. If the specific gravity 
is luiuh lower than this (less than 1-36), it will scarcely he 
adapted for the preparation of Pyroxyline. The yellow 
JSlJroiJs Acid, so called, is a strong Nitric Acid partially 
saturated with the brown vapours of Peroxide of Nitrogen : 
it has a high specific gravity, usually about 1*45, but this 
is somewhat deceptive, being caused in part by the pre- 
sence of the Peroxide. On mixing with Sulphuric Acid, the 
colour disappears, a compound being formed which has 
been termed a Sulphate of Nitrous Acid, 

In the Appendix a Table is given which exhibits the 
quantity of real anhydrous Nitric Acid contained in samples 
of different densities. 

Nitric Acid is a powerful oxidizing agent (see page 12) ; 
it dissolves all the common metals, with the exception of 
Gold and Platinum. Animal substances, such as the cu- 
ticle, nails, etc., are tinged of a permanent yellow colour, 
and are deeply corroded by a. prolonged application. Ni- 
tric Acid forms a numerous class of salts, all of which are 
soluhle in water: hence its presence cannot be determined 
bv any precipitating reagent, in the same manner as that 
of Hydrochloric and Sulphuric Acid. 

The principal impurities in commercial Nitric Acid are 
Chlorine and Sulplfurie Acid; also Peroxide of Nitrogen, 
ivhich tinges the acid yellow, as already described. Chlo- 
rine is detected by diluting the acid with an equal bulk of 
distilled water, and adding a few drops of Nitrate of Silver, 
milMaess, which is Chloride of Silver in suspension, 
indicates the presence of Chlorine. In testing for KSulphu- 
ric Acid, dilute the Nitric Acid as before, and drop in a 
single drop of solution of Chloride of Barium; if Sulphu- 
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varieties of vegetable and animal substances which Lave no 
definite composition, and are prone to cliange by absorp- 
tion of Oxygen. In illustration may be mentioned— Ex- 
tracts, decayed woody fibre, mncilagiiious and gummy sub- 
stances, etc. Bodies wbicb have a definite formula, Iiow- 
ever, are often included in tbe class of ‘‘ Organic matters ” 
if they easily pass by oxidation into iil-definod products. 
Thus, tbe Sugar of Liquorice, wbicli soon decomposes and 
becomes brown, may be referred to under that liead : but 
a stable vegetable acid like Acetic Acid, or a neutral sub- 
stance not readily oxidizable, such as Glycerine, altbougii 
really organic in composition, would not be correctly in- 
cluded in the same class. 

Organic matter of the kind above alluded to reacts upon 
Mtrate of Silver in presence of light, reducing it more 
or less perfectly to the metallic state and becoming itself 
oxidized. 

OXYGEK. 

Symbol, 0. Atomic weight, 8. 

Oxygen gas may bo obtained by heating Xitrate of Pot- 
ash to redness, but in this case it is contaminated with a 
portion of Nitrogen. The salt termed Chlorate of Potash 
(the composition of which is closely analogous to that of 
the Nitrate, Chlorine being substituted for Nitrogen) 
yields abundance of pure Oxygen gas on the application 
of heat, leaving behind Chloride of Potassium. 

Chemical Properties . — Oxygen combines readily with 
many of the chemical elements, forming Oxides. This 
chemical afiinity however is not well seen when the ele- 
mentary body is exposed the action of Oxygen vi the 
gaseous form. Oxygen in its nascent state acts more 
powerfully as an oxidizer. By nascent Oxygen is meant 
Oxygen on the point of separation from other elementary 
atoms with which it was previously associated; it may 
then be considered to be in the liquid form, and hence it 
comes more perfectly into contact with the particles of tlie 
body to be oxidized. 
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Illustrations of tlie superior cliemieal energy of nascent 
over gaseous Oxygen are numerous, but none perhaps are 
more striking than the gradual oxidizing influence exerted 
by atFiiosplieric air, as compared with the violent action of 
■ . ICitric Aeickand bodies of. that class which contain Oxygen 
iooseiy coDibmed. 


OXYMEL. 

This syrup of Honey and Vinegar is prepared as foi- 
lo^Ys. Take of 

IJoney 1 pound. 

Acid, Acetic, fortiss. (Beaufoy’s Acid) 11 drachms. 

Water 13 drachms. 

Stand the pot containing the Honey in boiling water 
until a scum rises to the surface, which is to be removed 
two or three times. Then add the Acetic Acid and the 
water, and skim once more if required. Allow to cool, and 
it will be fl,t for use. 


POTASH. 

Symbol, KO+HO. Atomic weight, 56. 

Potash is obtained by separating the Carbonic Acid 
from Carbonate of Potash by means of Caustic Lime. 
Lime is a more feeble base than Potash, but the Carbon- 
ate of Lime, being hisoluhle in water, is at once formed 
on adding Milk of Lime to a solution of Carbonate of 
Potash (p. 456). 

Fpo^erUes . — Usually met "with in the form of solid 
lumps, or in cylindrical sticks, which are formed by melt 
ing the Potash and running it into a mould. It always 
contains one atom of water, which cannot be driven off by 
the application of heat. 

Potash is soluble ahnost to any extent in water, much 
heat being evolved. The solution is powerfully alkaline 
{p. 440), and acts rapidly upon the skin; it dissolves 
kitty and resinous bodies, converting them into soaps. 

2 L 
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SoIiitioE of Potasli a,bsorbs Carboiii (3 Acid rjiiiekly from 
tbe air, and should therefore be preserved in stoppered 
bottles; the glass stoppers must be wiped occasionajly, 
.;in:;Order; toipreveiit them' ftom becoming immovably ■ fixed" 
the solvent., action of the. Potash .upoii, the Silica ' of, ■ the 
.glass,. ■; ;. ■ 

... of the London .PliannaeopcBia Iias' 

.. :a"sp,*.gr. of :l-0.63, and contains about 5 per cent, of real 
Potash. It is usually contaminated with Carhomde of 
Potash, which causes it to efiervesce on the addition of 
acids; also, to a less extent, with Sulphate of Potash. 
Chloride of Potassium, Silica, etc. # 

■ . POTASH, ■BIC.HEO.MATE OP,.,. 

Symbol, HO, 2 CrO^. Atomic weight, 147-5, 

This salt is largely manufiietiired at Glasgow for the 
nse of the calico printers, fi-om a na,tive ciirom?*^^ oxi- 
dized by Nitric Acid into a Cliromcifte. It occurs in fine 
orange-coloured crystals, wliicli are soluble in about ten 
parts of water at 60° Fabrenbeit. 

There are two Cliromates of Potash,— a neutral Chro- 
mate, whioh is yellow and contains an atom of each consti- 
tuent ; and a Bichromate, nearly red, as before mentioned, 
and having two atoms of acid to one of base. 


OP. 

Symbol, KO CO„. Atomic weight, 69. 

The impure Carbonate of Potash, termed FeaAish, is 
obtained from the ashes of wood and vcgelable matter,' in 
the .same manner as Carbonate of Soda is ]wepared from 
the ashes of seaweeds. Salta of Potash and of Soda ap- 
pear essential to vegetation, and are absorbed and appro- 
priated by the living tissues of the plant. They exist in 
the vegetable structure combined with organic" acids in 
tbe form of salts. Oxalate, Tartrate, etc., which w'hen 
burned are converted into Carbonate. 
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Projjerfles , — Tlie Pearksti of commerce, con tains large 
and variable quantities of Chloride of Potassium, Sulphate 
of Potash, etc. A purer Carbonate is .sold, which is free 
from Sulphates, and with only a trace of Chlorides. Car- 
bonate of Potash is a strongly aikaiine salt, deliquescent^, 
and soluble in twice its weight of cold water ; insoluble in 
Alcohol, and employed to deprive it of water. 

POTASH, >IS^TEATE OF. 

Symbol, HO HO5. Atomic weight, 101. 

salt, also termed Niire, or Saltpetre, is an abundant 
natural product, found effloresced upon the soil in certain 
parts of the East Indies. It is also produced artificially 
in what are called Hitre-beds. 

There are different qualities of Nitre sold in commerce, 
some of which contain much Chloride of Potassium, de- 
tected on dissolving the Nitre in distilled water and adding 
a drop or two of solution of Nitrate of Silver. Thk im- 
purity is injurious when the Nitre is employed for Photo- 
gra-phic use: in the manufacture of Pyroxyiine it de- 
composes the Nitric Acid ; and in the case of positive de- 
veloping solutions, the presence of Chloride in the Nitre 
produces a white cloudiness on the film. 

A quality of Nitre which answers very well for making 
Pyroxyiine can be obtained at the operative chemist's, at 
one shilling per pound ; it is often sold as pure Nitre, but 
usually contains suffleient Chloride to produce an opales- 
cence with Nitrate of Silver ; if the impurity is in larger 
quantity, and produces a decided precipitate with Nitrate 
of Silver, the sample must be rejected, 

POTASH AND SODA, TAETEATE' OF. 

Formula, HO, NaO, OgH4Oi0+8 Aq. 

This substance is often sold in commerce under the name 
of Eoeliello Salt. It is prepared by adding Soda to tlie 
Bitartrate of Potash, and forms large crystals, having the 
appealhnee of six-sided prisms, perfect only on one side. 


'■■ :■ \ Symbol, EBr." : l.tomic weigM 
., ■ : '-Bromide ■ of . Potassium ' is prepared , by, acldin.g,' Bromine 
■:to. , Caustic. Potasb, and beating tbe product, wMcb is a mix. 
ttire of Bromide -of Potassium .and Broiimte of,,Pota-s1i,. to 
redness, in' order to , drive olFvtbe Oxygen^. from, /tbe datter,; 
salt. : It crystallizes in anhydrous cubes, like,- tbe^Cbloiid 
:and Iodide of Potassium; it is^ easily . soluble,, m wa^ 
but very sparingly so in Alcobol ; it yields red fumes of 
Bromine "wben acted upon by Siilpburic Acid. 

This salt is useful in Photographic processes on iSper, 
but in Collodion, it is liable to cause turbidity and spots. 

■ POTASSIUM, CYAMBE OP.' ■ 

Symbol, K, C^N, or ECy. Atomic weight, 65. 

This salt is a compound of Cyanogen gas with the me» 
tal Potassium. Cyanogen is not an elementary body, like 
Chlorine or Iodine, but consists of Carbon and ITitrogen 
united in a peculiar manner. Although a compound sub- 
stance, it reacts in the manner of an element, and is there- 
fore (like Ammoiiium, previously described) an exception 
to the usual laws of chemistry. Many other bodies of a 
similar character are known, 

Pt^operties,— These have been sufficiently described at 
page 58, to which the reader is referred. Carbonate of 
Potash is the principal impurity, but it does not produce 
any injurious efficct beyond lessoning the available strength 
in fixing ; and hence it is a useless expense to attempt the 
purification of the salt by crystallizing it Irorn Alcohol. 

POTASSIUM, ;''PLUO'EIDE--';OP.;;,y';^ 
Symbol, IIP. Atomic weight, 58. 

Preparation. — Pluoride of Potassium is formed by satu- 
rating Hydrofinoric Acid with Potash, and evaporating to 
dryness in a platinum vessel. ILjdroJiuorie contains 
Pluorine combined with Hydrogen; it is a powerfully acid 
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and eorrosire liquid, formed; by decomposing- Fluor Spar, 
vvineli is a Fluoride of Calcium, with strong Sulpburic 
. Acid;,., the action:, wiiicb- takes place being precisely ana- 

lo,gons to tiatiaToked in the preparation of Hydrochloric 

Acid. 

_ Properties.—A. deliquescent salt, occurring in small and 
imperfect crystals. Very soluble in water ; the solution 
acting upon glass in the same manner as Hydrofluoric Acid, 


POTASSIUM, IODIDE OE, 

Symbol, EL Atomic weight, 166. 

This salt is usually prepared by dissolring Iodine in 
Liquor Potass® until the solution begins to acquire a 
brown colour: a mixture of Iodide of Potassium and 
lodate of Poiash (KOIO,) is thus formed; but by evapo- 
ration and heating to rednes.s, the latter salt parts with its 
Oxygen, and is converted into Iodide of Potassium. 

Properties. It forms cubic and prismatic crystals, 
which are hard, and very slightly or not at all deliquescent, 
soluble in less than an equal weight of water at 60° • it 
is also_ soluble in Alcohol, but not in Ether. Tlie propor- 
tion of Iodide of Potassium contained in a saturated alco- 
holic solution, varies with the strength of the spirit,— with 
common Spirits ot V ine, sp. gr. -886, it would be about 
8 grams to the drachm ; with Alcohol rectified from Carbo- 
nate of Potash, sp. gr. -823, 4 or 5 grains ; with Alcohol of 
•805, 2 grains. The solution of Iodide of Potassium is in- 
stantly coloured brown by free Chlorine.; also very rapidly 
by Nitric Acid containing Peroxide of Nitrogen ; ordinary 
acids however act less quickly, Hydriodie Add being fii-st 
lormed, and subsequently decomposing sponfcaiieously% 
(^rmncoyial Iodide of FotassiuM.-~>X very pure Iodide 
of Potassium lias lately been prepared purposely for Piio- 
tography, in cry stds which have a slightly yellow tinge, 
llucji of tlie Iodide, liowever, employed for medica.1 and 
other purposes, is contaminated with foreign salts. 
Carbonate of Potash is the most common impurity; 
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^lien it is present, the Iodide forms small ana impenecr 
^■stals, which become moist on exposure to the an, fiom 
nature of the AJlcahne Carbonate. 

•otash is also a common impurity rit may 
Je of Barium. Gbloride of Botas- 
the Iodide, may be deteeted as fol- 

au equal weight of Nitrate 

itk 

jsentr'it; 

ireeipkated iii:wkite,'v 
pure 'NiMc ;gii.cik 
pure, blit contains, 
S.ilver must: ' be ; ■' well 
seating it 'witb .' jim,- 

of Silver .dissolving^' 

produce ■^OMoricle 


tbe deliquescent 
Sulphate of k 
be detected by 
slum, when, present in 
lows *. — Precipitate the salt by 
of Silver, and 
monia : if any 
the xiramonia, 
curds by t-- 
If the Nitric 
traces 


the addition of an excess ol 
Acid employed is not 
of free Chlorine, the Iodide of S 
Crashed with distilled water before ti 
monia. or tbe excess of free Nitrate 
in the Ammonia would, on neutralizin 
of Silver, and so cause an error. ^ 
lodate of Potash is a fourfcb impr 
Iodide of Potassium : to detect it, add 
phuric Acid, or a crystal of Citric Ac 
the Iodide ; if much lodate bo proi 
become yellow in a few mmntes fra 
Iodine. The rationale of this reactio 
Sulphuric Acid unites wWi the base ■ 
rates Hydriodie Acid (HI), u;^ch ^ 
pound; but if Iodic Acid (lOg) be a. 
noses the Hydriodie xleid first iorim , 
dro-eu into Water (HO), and setting free the Iodine. Ihe 
immediate production of a yellow coloim on adding a utak 
arid to aqueous solution of Iodide o Potassium, is thma- 
fore a proof of the presence of aii lodate. c T.„ 

Tel for purity o/JodWe.-Solution of Lhlonde of Ba- 
is commonfyused to detect impurities m Iodide ol 
Potassium; it forms a white precipitate if Carbonate, lo- 
or Sulphate be present. In tbe two former instances 
the pLipitate dissolves on the addition ot a single drop 
-i? TST^ivirt Arfid, but in the latter case it ib xn- 
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as to remaia quite clear oa the addition of Chloride of 
Barmin. 

A simple test for Carbonate of Potash, which is the 
' most objectionable impurity, is to dissolve the Iodide in 
about three times its weight of Lime water; a turbidity 
i will indicate the presence of Carbonate. 

The mere fact of reddened Litmus-paper becoming blue 
in solution of Iodide of Potassium is no proof of impurity, 
j since the finest crystals which can be obtained have an 

* alkaline reaction. But if an Alcoholic solution of the 

Iodide remains quite colourless when exposed for several 
days to a strong light, it is almost certain that an excess 
of alkali is present : the chemically pure Iodide of Potas- 
sium is gradually decomposed bj^ light, and assumes a faint 
straw-yellow tint, returning however to its colourless con- 
dition on putting the bottle again in a dark place. 

; Iodide of Potassium may, when required, be purified by 

recrystallizing it from Spirit, or by dissolving it in Alcohol 
of *805, in which Carbonate, Sulphate, and lodate are 
insoluble. 

'I POTASSIUM, SULPHIDE' OF. 

[' There are many Sulphides of Potassium, but the one 

I commonly employed by Photographers, and sold in com- 

I merce as Liver of Sulphur, is an impure Tersulphide. 

It is prepared by heating Sulphur with Carbonate of 
’ Potash, the result of which is that a portion of the Siilifiiur 

is oxidized into Sulphuric Acid, and combines with Potash, 
forming Sulphate of Potash, whilst another portion enters 
into combination with Potassium, producing a Sulphide 
of Potassium containing three atoms of Sulphur to one of 
Potassium. 

Sulphide of Potassium is used for the same purposes as 
i Hydrosuiphate of Ammonia, q. v. 

' PYEOGALLIC ACID. 


Symbol, Gsll 404 (Stenhouse). Atomic weight, 84. 

The preparation and properties of Pyrogallic Acid have 
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as to remaiii quit© clear on tlie additioE of Oliloride of 
Barium. 

A 'Simple test for.'. GarboBat©: of Botasb, . .wbicli is.tbe 
most objectionable impurity, is to dissolve tbe Iodide^ in. 
about three times its weight of Lime water; a turbidity 
will indicate the presence of Carbonate. 

The mere fact of reddened Litmus-paper becoming blue 
'in- 'SoiiitioB. 'Of Iodide of Potassium, is,, no, proof of .impurity , 
since the finest crystals which can be obtained have an 
alkaline reaction. But if an Alcoholic solution of the 
Iodide remains quite colourless when exposed for several 
days to a strong light, it is almost certain that an excess 
of alkali is present : the chemically pure Iodide of Potas- 
sium is gradually decomposed by light, and assumes a faint 
straw-yellow tint, returning however to its colourless con- 
dition on putting the bottle again in a dark place. 

Iodide of Potassium may, when required, be purified by 
recrystaliizing it from Spirit, or by dissolving it in Alcohol 
of *805, in which Carbonate, Sulphate, and lodate are 
insoluble. 

POTASSIUM, SULPHIDE OF. 

There are many Sulphides of Potassium, but the one 
commonly employed by Photographers, and sold in com- 
merce as ** Liver' of Sulphur,” is an impure Tersulphide. 
It is prepared by heating Salx:>hur with, Carbonate of 
Potash, the result of which is that a portion of the Sulphur 
is oxidized into Sulphuric Acid, and combines with Potash, 
forming Sulphate of Potash, whilst another portion enters 
into combination with Potassium, imoducing a Sulphide 
of Potassium containing three atoms of Sulphur to one of 

Potassium. 

Sulphide of Potassium is used for the same purposes as 
Hydrosiilphate of Ammonia, v, 

PYEOHALLIC ACID. 

Symbol, CgH 404 (Stenhouse). Atomic weight, 84. 

The preparation and properties of Pyrogallic Acid have 
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been sufficiently, .described, at, page,, 28. . Tills substance is 
now ''made ' in.; ;'large''quailti,ties, :'an;d ^bb,e . desire,,' ; of'" the. 

purebaser tO'- economize ,,'. has' ' 'aet-ecl; injiirioiisly . iipoii'.its' 
.nmnufacture, as upon tbat^of otber. .PbotograpMc/ Cbenii- 
.cais. ,' The price. at wMch Pyrogallic Acid; .is , sold, o.ffers. no, 
inclucein'ent-. to ./the expenditure of inucii, pains, in, its.' , pre- 
p'aration", , and, .bence some. , samples ■' pro.ve ...iins.atisfaetGry', ,. 
. Impurities, of , an; organic nature .are .o'c.c'asionaliy fouii.cl,in 
Pyrogallic Acid, wbicb bave the effect of lessening its re- 
ducing powers, and of adding to tbe opacity of tbe deposit : 
bence, on applying it to tbe surface of the film, tbe blacks 
of tbe IS’egative become very dense and smoky, but tbe 
delicate shadows refuse to develope. 

PYEOXYLIC SPIRIT. See Alcohol, Methylic. 
PYEOXYLIXE. 

Formula of Gun Cotton, 03 j.IT 2 i(X 04 )g 03 ( 3 , 

Tbe following particulars as to tlie properties of Pyrox}^- 
line may be given in addition to tbose mentioned in Parti., 
page 102. When in tbe diy state it is rather harsh to tbe 
touch, and produces a crackling sensation between tbe 
fingers, like Starch. It is somewhat hygroscopic, but 
when carefully dried, is an cxeeiient insulator of electri- 
city, and becomes highly electric by friction. Strong Sul- 
phuric Acid dissolves it in tbe cold without evolving any 
gas, and tbe solution is colourless unless fibres of un- 
changed cotton are present. Cold Xitric Acid of a certain 
strength also dissolves it slowly, but dilution with water 
throws it down again. Potash dissolves Gun Cotton wdth 
decomposition, and the solution contains Xitrate of Potash, 
Xitrite of Potash, Sugar, and an organic Salt of Potash: 
the properties of the latter are those of a reducing agent, 
and when mixed with Ammoniaeal Nitrate of Silver it 
may be used for silvering mirrors ; b}^ absorption of oxygen 
it passes gradually into the state of Oxalate of Potash. 

, Hadow deseidbes four varieties of Pyroxyline, under the 
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names of eoiiipouncls A, B, C, and D ; they contain nine, 
eight, seven, and sis atoms respectively of the Peroxide 
of Kitrogen. The first is the explosive Gun Cotton, in- 
soluble hi Ether and Alcohol. B and C, both of which 
dissolve in Alcoholized Ether, are distinguished from each 
other by the latter being soluble in Glacial Acetic Acid and 
iii absointe Alcohol; whilst compound B, -or Xyloidine, is 
■ rectignized; by ;dts ethereal solution leaving - an opaque film 


;oii: evaporation,.: 


,SEL B’OE. Gold; Hyposulphite OF. 


SILYEE. 

Symbol, Ag. Atomic weight, 108. 

This metal, the Ltinci or Didna of the Alchemists, is 
found native in Peru and Mexico; it occurs also in the 
form of Sulphide of Silver. 

When pure it has a sp. gr. of 10*5, and is very malleable 
and ductile ; melts at a bright red heat. Silver does not 
oxidize in the air, but when exposed to an impure atmo- 
sphere containing traces of Sulphuretted Hydrogen, it is 
slowly tarnished, from formation of Sulphide of Silver. 
It dissolves in strong Sulphuric Acid, but the best solvent 
for it is Xitric Acid. 

The standard coin of the realm is an alloy of Silver and 
Copper, containing about one-eleventh of the latter metal. 

To prepare Xitrate of Silver from it, dissolve in 
Xitric Acid by aid of heat, and evaporate until crystals 
are obtained. Then wash the crystals with a little dilute 
Xitric Acid, redissolve them in water, and crystallize by 
evaporation a second time. 

The process is also occasionally conducted, by boiling 
down the impure acid solution of the Silver to dryness, 
without any crystallization, and fusing the product verj/ 
strongly^ so as to decompose the Nitrate of Copper : after- 
wards re crystallizing as before. 
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• : :%iAd, AgO (C^HsOs)^ 

This is a difaeultly soluble salt, deposited in white 
lamellar crystals when an Acetate is added to a strong 
solution of Nitrate of Silver. 

The properties of Acetate of Silver have been partly de- : 
scribed at page 134 It is sometimes used as an addition 
to the Negative Nitrate Bath, but the commercial Ace- 
tate of Silver being often impure and contaminated with 
Carbonate of Silver, — which would make the Bath alkaline, 

it is better to use the Acetate of Soda, as described at 

page 4.10. 

SILVEE, xiLBUMINTAE OE. 

This name has been given by Physiological Chemists 
to the insoluble white substance precipitated on adding 
Nitrate of Silver to a solution of Albumen, and which 
analysis shows to contain Oxide of Silver combmed with 
the animal matter. It is reducible to a red subcompound, 
both by white light and by Hydrogen Gas. 

: i BIL^E, AMMONIO-NITE ATE OF. ^ ' 
Crystallized Nitrate of Silver absorbs Ammoniacal gas 
rapiEv, with production of heat sufficient to fuse the re- 
sulting compound, which is white, and consists of 100 parts 
of the Nitrate + 29-5 of Ammonia. The compound how- 
ever which Photographers employ under the name of Am- 
monio-Nitrate of Silver may bo liewed more simply as a 
solution of the Oxide of Silver in Ammonia, without re- 
ference to the Nitrate of Ammonia necessarily produced 
in the reaction. 

Very strong Ammonia, in acting upon Oxide of uilver, 
converts it into a black powder, teimed Fulminatimj Silver, 
which possesses the most dangerous explosive properties. 
Its composition is uncertain. In preparing ximmonio- 
Nitrat6:of SEver by the common process, the Oxide first 
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precipitated ocoasionaUy leaves a little black powder be- 
hind, on re-solution. ; this does not appear however, ac- 
cording to the obseiwations of the Author, to be Fulmi- 
nating Silver. — . „ 

In sensitizing salted paper by the A.mnionio-JN itrate ot 

*feilver,yrfe A/BOTon/a is necessarily formed. Thus 

Chloride of Ammonium ■+• Oxide of Silver in Ammonia 
=GMoride of Silver -j- Ammonia-b Water. 

SIL’lTiE, BROMIDE OF. 

Symbol, AgBr. Atomic weight, 188. 

^ See Part I., page 17. 

SILVER, CARBONATE OF. 

Symbol, AgO COj. Atomic weight, 138, 

This is a white or yellowish powder deposited on adding 
any soluble Carbonate to solution of Nitrate of Silver. It 
is only slightly soluble in water, or in solution of Nitrate 
of Silver, but yet siilEciently so to produce an alkahne re- 
action to Litmus. More soluble in water containing Ni- 
trate of Ammonia, and freely so in Ammonia itself. -Mso 
dissolved by dilute Nitric or Acetic Acid, forming a JNi- 

SILYEE, CHLOEIDE OF. 

Symbol, AgGl. Atomic weight, 143*5. 

Tbe preparation of properties of Chloride of Silver aie 
given in Part I., page 14. 

'sieyee^ oiteate of. 

Symbol, 8 AgO, Ci. 

A white salt precipitated on adding a solahle Citrate to 
solution of Nitrate of Silver. Its property of being re- 
dueed to a coloured subsalt by the action of light, or by a 
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■ deoxidizing agent, renders it useful in Pliofcognipliy. It is 
remarkable as containing a birge portion of tlie basic con- 
stituent, yiz. 3 atoms to one of Acid. 

■■ .. ■Citric; Acid added to' solution of 'E’itrate. of Silver. pro^; 

duces no precipitation. 

SILVEE,: ELIJOSIDE^::'OF. 

Symbol, AgE. Atomic weight, 127. 

This compound differs essentially from those last de- 
scribed in being soluble in water. The chy salt fuses on 
being heated, and is reduced by a higher temperature, or 
by exposure to light. ^ 

' ;b ■ siibVEE, "hyposulphite OF. ;■■; 

Symbol, AgO S^Og. Atomic weight, 164. 

This salt is fully described in Part I., page 199. For 
the properties of the soluble double salt of Hyposulphite 
of Silver and Hyposulphite of Soda, see pag-e 57. 

Symbol, Agl. Atomic weight, 235. ^ 

See Part 1., page 10. 

SILYEE, TsHTEATE OF. 

Symbol, AgO HO^. Atomic weight, 170, 

l?i*eparation and Froperiies. — The gentjral theoiy of 
the preparation and properties of Nitrate of Silver have 
been sufficiently described in the First Part of this Work 
(p, 12), to which the reader is referred. There are, how- 
ever, some points of practical importance yet to be con- 
sidered. 

Pure Nitrate of Silver may be made from the standard 
.coin of the realm, as described in page 621, art. Silver ; 
but since the heat which is necessary to decompose the 
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Nitrate of Copper often produces Nitrite of Silver, it is 
advised tliat Silver nearly free from Copper slioiild be 
eliosen in preference. The consumption of Nitrate of 
Silver in Pbotograpliy lias now become^ very large, and 
fortunatf 3 ly happens that the crystallized ■ salt can be ob- 
tained in. almost, any quantity at a moderate price, 'being a 
" bye-product, in the ope^rations of' parting. Gold and Silver, 
•wliicii .are carried on in the refineries. ' The assay processes . 
also yield a ])ortion of the Nitrate sold in commerce, but 
not I'jy 01137- means the greater part. 

Tliis facility of obtaining commercial crystallized Nitrate 
of Silver at a price ivhich is very little above that of the 
metal it contains, has however acted injuriously as regards 
tl*e purity of the article, since it necessarily leaves its 
manufacture in the hands of a few individuals, -u^ho are not 
able to pay that attention to it which is needed. The cr 3 ^s- 
tais are usually sent out simpl}^ dried off from the Nitric 
Acid, as a refuse product on which no profit can be expected. 
Intentional adulteration, however, is not practised by the 
large producers of Nitrate of Silver, as far as the Author 
is aware. 

Nitrate of Potash and Nitrate of Copper have been 
spoken of as occasional impurities in commercial Nitrate 
of Siive!*, but the presence of these salts in small quantity 
would ha-ve little efiect except in reducing the strength of 
the Baths. The peculiar Photographic action of bad Ni- 
trate of Silver (p. 135) is probabty to be referred to a dif- 
fei'ent cause, viz. to the presence of oxidized organic mat- 
ter. In the assa}' processes, fragments of ehax’coal are in- 
troduced to prevent the acid from humping as it dissolves 
the Silver, and although it has been conjectured that no 
oxidation of the carbon takes place, y^et such is not tlie 
fact. On the contrary, -we have good reason for believing 
that ill presence of Nitrate of Silver Nitric Acid oxidizes 
charcoal into a substance which has an affinity for the Silver 
salt ; and the Author has found that Nitrate of Silver so 
produced is altogether unfit for Collodion Photography (see 
p.411). 
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■WTirai oia Sibrate Ba&s are precipitated by Zinc, organic 
matter is carried down by the reduced Silver, and the pro- 
duct, if converted into Nitrate of Silver without previous 
fusion, is useless for Photographic purposes. _ ^ _ 

The Author has also detected impurity ot a similar kind, 
but in less quantity, in cases where 

emoloved. Pieces of straw, etc., may perhaps lad intothe 
acid; but, liowever this may be^,^ the fact lu certain, that 
Nitrate of Silver prepared by dissolving Silver m Nitric 
Acid, and evaporating to dryness without any crystalliza- 
tion, canuot bo depended on for Photographj^ ^ 

It has been suggested that the Nitrate of Silver ^ e 
Bath should be made purposely by dissolving pure silver 
in pure Nitric Acid. Probably however no iiianiitactiirer 
would care to compete with the refiners, who are lu a 

better position to supply the article at a reasonable price. 
Becrysiallhaiion seems therefore to he the proper reniedj . 
The first crop of crystals may he dried ofl irom tne acid, 
and then crystallized a second time from distilled water ; 
after which the product will be iu a pure state if chareoa^ 
aud substances of that kind have been escliiued. inis 
second ci-ystallization ought not, according to a competent 
authority, to add more thau fourpeiice, or at most skpence, 
to the price per ounce. 

A sa.turated solution of tbe puribcul crystals 
restores the blue colour of reddened litmus-paper,^ ii the 
Nitric Acid be expelled by heating to 240° previous to 
the second crystallization. This proceeding, bowever, is 
not actually necessary, inasmuch as a trace ot adhering 
Nitric Acid can always he removed by Carbonate ot boda 
when making the Bath ; and it is well known that the pre- 
seiice of a little acid facilitates the crystallization oi; h itrate 
of Silrer. 

Symbol, AgO NOg. Atom.ic weight, 154. 

H itrite of Silver is a compound of J^^itrous Acid, or NO 3 , 
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p-itli Oxide of Silver. It is formed by beating Nitrate of 
Silver, so as to di-ive off a, portion of its Oxygen, or more 
conveniently, by mixing Nitrate of Silver and Nitrate of 
Potasb in equal parts, fosing strongly, and dissolving in a 
small quantity of boiling water : on cooling, the Nitrite 
of Silver crystallizes out, and may be purified by pressing 
ill blottiiig-pa-per. 

Projiertie. 5 .— Nitrite of Silver is soluble m 120 parts ot 
cold water : easily soluble in boiling water, and crystallizes 
on cooling, in long slender needles. It bas been used in 
the Negative Nitrate Bath to increase tbe intensity of tbe 
developed image, but its tendency to favour solarization 
aad fogging is an objection. 

Troji 'erties of Nitrous This substance possesses 

very feeble ack properties, its salts being decomposed 
even by Acetic Acid. It is an unstaWe body, and splits 
up, in contact with water, into Binoxide of . Nitrogen and 
Nitric Acid. Tbe Peroxide of Nitrogen, NO4, is also de- 
ooinposed by water, and yields tbe same products. 

SILVEE, OXIDE OF. 

Symbol, AgO. Atomic weight, 116. 

This compound bas already been described in Part I., 
page 17. 

SILVEE, SULPHIDE OF. 

Symbol, AgS. Atomic weight, 124 

This compound, sometimes termed Sulphuret of Silver, 
is formed by tbe action of Sulphur upon metallic Silver, 
or of Sulphuretted Hydrogen or Hydrosulpbate of Am- 
monia upon the Silver salts : the decomposition of Hypo- 
sulphite of Silver also furnishes tbe black Sulphide. 

Suipliicle of Silver is insoluble in water, and nearly so 
ill those substances wMeh dissolve the Chloride, Bromide, 
and Iodide, such as Ammonia, Hyposulphites, Cyanides, 
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;ete. .-but it dissolyes . in ', Nitric'; A-cicl.,: being ..cottY.ertedantO' ' 

soluble Sulphate and Nitrate of Silver. 

The colour of precipitated Sulphide of Silver varies with 
the 'quantity present ; it is black wdieB,;invniass,but yeiiow"*' 
ish-brown in a state of fine division. 

, ' ' ■ ■ SOBA,' ACETATE. 

Symbol, NaO, AcOg + 6 Aq. 

An easily crystallizablc salt, employed comniercially as 
a source of Acetic Acid. There are several qualities, some 
of which contain brown empyreumatic matter, but the re- 
crystallized salt can usually be obtained pure. It is readily 
soluble in water and also in Alcohol. 

This Acetate is undoubtedly the best form to employ in 
Photography, since Acetate of Potash is deliquescent, and 
cannot easily be kept dry. 

Symbol, NaO CO. + 10 Aq. 

This salt was formerly obtained from the ashes of sea- 
weeds, but is now more economically manufactured on a 
large scale from common Salt. The Chloride of Sodinin is 
converted into Sidphate of Soda, and the Sulphate into 
Carbonate of Soda. 

Froperties , — The perfect crystals contain ten atoms of 
water, vEich are diuven off hj the application of heat, 
leaving a white |)Ower — the anhydrous Carbonate. Oo/rt- 
mon Washing Soda is a Protocarbonate, contaminated to 
a certain extent with Chloride of Sodium and Sulphaie 
of Soda. The Carbonate used for effervescing draughts is 
either a Bicarbonate with 1 atom of neater, or a Sesquicar- 
bonate, containing about 40 per cent, of real alkali ; it is 
therefore nearly double as strong as the washing Carbo- 
nate, which contains about 22 per cent, of Soda. Neutral 
or Protocarbonate of Soda is soluble in twice its weight 
of water at 60'^, the solution being strong!}?' alkaline. 
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Bicarbonate or Sesqnicarbonate of Soda is less soluble 
j than tlie ordina?T Carbonate, requiring from ten to thirteen 
I parts of cold water to retain it in solution : the liquid is 
usually milky until it has been filtered. 

SODA, CITEATE OF. 

j This salt, the composition of which is analogous to the 

i Citrate of Silver, q. v., yields well-defined crystals, but as 

it is sometimes dillicult to obtain it in commerce, instruc- 
tions are given in this Work for making it extemporane- 
ously by neutralizing 56 grains of pure Citric Acid with 
66 grains of dry Sesqiiicarbonate of Soda, quantities 
which will yield 100 grains of Citrate of Soda. 

The crystals are very soluble in water, and produce a 
white fioeculent deposit of Citrate of Silver in solution of 
... Nitrate of Silver., 

SOBA, HYPOSULPHITE OE. 


Symbol, NaO, Aq. Atomic weight, 124. 


The properties of llyposulphurous Acicl and the Hypo- 
sulphite of Soda have been described at pages 57 and 
199 of the present Work. The crystallized salt includes 
five atoms of water of crystallization. 

Hyposulphite of Soda is now made on an extensive scale, 
and is sold at a low price. Some of the inferior qualities 
have a yellow colour, and are said to contain a portion of 
Sulphide or free Sulphur. liepeated recrystallization has 
been tried, but most of the Salt sold in commerce is siiffi- 
cientl}^ pure in the state in \siiich it comes from the marm- 
factux^ers. A test recommended for purity of Hyposul- 
phite is to ascertain how much of crystallized Iodine it will 
dissolve. Free Iodine converts Hyposulphite of Soda into 
Tetratliionate of Soda; and if the salt be pure, it ought 
to take up half its weight of Iodine without becoming co- 
loured. 
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SODA, PHOSPHATE OP. 

Eomda, 2 NaO, HO, PO,+24 Aq. 

Tliere are several Pbosplaates of Soda, but tlie one sold 
in commerce as the “ Ehombic Pliospbate is the most im- 
portant and the most generally bnown. It forms laige 

transpar'ent crystals which 

on the exterior; soluble m four parts of co.d 

Bolntion possessing a faint alkaline reaction ; precipitais 

.. »w. i. p»^.f 

ino- the ordinary Phosphate, and is distinguished *• 

by precipitating Nitrate of Silver white instead of yJlou , 

it crystallizes in prisBis. 

SODIUM, AUEO-CHLOEIDE OF. 

Formula, NaCl, AuCla-f 4 Aq. 

This salt is a double Chloride of Gold 
■writh four atoms of water of crystallization. It has been 
proposed as a convenient substitute for the “I’-li^^YnSher 
ride of Gold, being hard and 

advantage also promised, was the ij , 

the double salt, whereas the 

alwavs contains Hydrochloric Acid. The Auro-Lhioucte 
liwe^ver will not in all probability come into general use 
in Photography, since it is evidently open to adulleiation, 
and although theoretically neutral, yet the mamifactuierb 
themselves allow that it will not be safe 
perfect neutrality, since traces of Hydrochlmio Acn 
nnt to remain in the interstic<js of tlic crystais. 

'me »T.( pr.t««F Aueo-CUlerid. of .. « 

add the theoretical quantity of Chloride ot Sodium to . 
solution of CUoride of Gold, and to evaporate to drynes . 
the excess of Hydrochloric Acid is then dissipated, and the 
two Chlorides remain in a state of combination. 
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SODIUM, CHLOEIDE OF. 

Symbol,. KaCl. 'Atomic weiglit, 68'5. 

Common Salt exists abundantlynn 'I^atoe, .both in^ tlie 
form of solid rock-salt,, a.nd dissolved in. tbe waters of tbe 

ocean. . ■ . , 

Froperties. — Fusible witliout .decomposition at low red- 
ness, bat sublimes at liigber temperatures.;: ■ the ’melted 
salt concretes into a bard wliite mass on coo.ling. IN’eaiiy 
iiisoiubie in absolute Alcoliol, but dissolves in minute 
q uantity in rectilled spirit. Soluble in three parts of w*a ter, 
both hot and cold. Grystailizes in cubes, w^bicb are anhy- 
drous. 

Impurities of Common Table Balt often contains 

large quantities of the Chlorides of Magnesium and Cal- 
cium, which, being deliquescent, produce a dampness by 
absorption of atmospheric moisture : Sulphate of Soda is 
also commonly present. The salt may be purified by re- 
peated recrystallization, but it is more simple to prepare 
the pure compound direotlp, by neutralizing Hydrochloric 
Acid with Carbonate of Soda. 

SUGAE OF MILE. SeeMizK, 

SULPHURETTED HYDEOGEH. 

See Hydeosulphueic Acid. 

SULPHUEIC, ACID. 



Symbol, SO 3 . Atomic weight, 40. 

Sulphuric Acid may be formed by oxidizing Sulphur 
with boiimg Hitric Acid ; but this plan would be too ex- 
pensive to be adopted on a large scale. The commercial 
process for the manufacture of Sulphuric Acid is exceed- 
ingly ingenious and beautiful, but it involves many com- 
plicated reactions. The Sidphur is first bmmt into ga- 
seous Sulphurous Acid (SO 3 ), and then, by the agency of 
Bin oxide of I^itrogen gas, an additional atom of Oxygen 
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is imparted from tlie atmospliere, so as to coaverr tlie SO,, 
into SO 3 , or Snlpharic Acid. 

Properties.— A.nhjdTons Sulphuric Acid is a white crys- 
talline solid. Tlie strongest liquid acid always contains 
one atom of water, wliicli is closely associated wita it, anu 
cannot be driven off by tlie application of lieat. 

This mono^h/drated Snlplmric Acid, represented by tbe 
formula HO SOg, is a dense liuid, liavin^.a six^ciSe oTaviti- 
of about '1-845; boils at 620"b and distils without deconi- 
position. It is not volatile at common temperatures, and 
therefore does not fimie in the same manner as ISiitric or 
Hydrochloric Acid. The concentrated acid may be cooled 
down even to zero without solidifying ; but a weaker com- 
pound, containing twice the quantity of water, and termed 
glacial Sulphuric Acid, crystallizes at 40® I ahr. Sulphiii le 
Acid is intensely acid and caustic, hut it does not destroj' 
the skin or dissolve metals so readily as Nitric Acid. It 
has an energetic attraction for water, and when the two 
are mixed, condensation ensues, and much heat is evolved ; 
four parts of acid and one of water produce a temperature 
equal to that of boiling w^ater. Mixed with aqueous Nitric 
Acid, it forms the liquid known as Nitro-Sulphuric Acid. 

Sulphuric Acid possesses intense chemical powers, and 
displaces the greater number of ordinary acids from their 
salts. It chars organic substances, by removing the ele- 
ments of water, and converts Alcohol into Ether in a 
similar manner. The strength of a given sample of Sul- 
phuric Acid may be calculated, nearly, from its specific 
gravity, and a Table is given by Dr. Ure tor that purpose. 
(See Ai)pendix.) It is quite necessary however that the 
temperature should he attended to in taking the specitic 
gravity, since a few degrees higher or lower than the point 

mentioned cause a considerable difference. ^ ^ ^ 

Impurities of Commercial Sulphuric AcicL—The liquid 
acid sold as Oil of Vitriol is tolerably constant in compo- 
sition, and seems to be as well adapted for Photographic 
use as the pure Siilidiuric Acid, which is far more ex- 
pensive.. The specific gi’avity is often about 1’830 at 60 , 
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but ail acid of 1*843 or 1*845 at eO'* Falir.:can always: be 
obtamediof ;tlie .manufacti^ and is preferable fo.r em- 
ploynient, 'in Tiiotograpiiy^ If a drop,, evaporated upon 
Katiiiiiin'foil5'''g^^^ lixed residue, probably Bisulpliate 

Potasb is present., A milkiness, on "dilution, indicates 
'"Siilpliate of ..Bead V a little 'Siilpbate.of 'Lead bowever would 
not interfere, and may be disregarded. Commercial Siil- 
pliiiric Acid usually bleaclies Sulxibate of Indigo, on boil- 
ing a diluted solution : tliis is due to traces of IMitric Acid 
present in the Oil of YitrioL 

Test for Sulphur io Acid . — If the presence of Sulphuric 
Acid, or a soluble Sulphate, be suspected in any liquid, it 
may be tested for by adding a few* drops of dilute solution 
of Chloride of Barium, or of jSTitrate of Baryta. A white 
precipitate, insoliihle in Nitric Acid, indicates Sulphuric 
Acid. If the liquid to be tested is very acid, from Kitric or 
Plydroehioric Acid, it must be largely diluted before test- 
ing, or a crystalline precipitate will form, caused by the 
sparing solubility of the Chloride of Barium itself in acid 
solutions. 

Yarious organic substances, possessing an astringent 
action, have been termed ” Tannin such, for instance, as 
the extractive matters from bark," used in tanning hides, 
the astringent principles of Tea and Coffee, etc. The most 
important however is the Tannin of the Gall I^ut, known 
as “Tannic Acid'’ or “ Gallo-Tannic Acid.” 

Gall I^^utvS contain as much as two-thirds of their weight 
of Tannic Acid, which is extracted by reducing the nuts to 
powder, and digesting them with w’aslied Ether : the de- 
canted liquid separates on standing into two portions, the 
lower being an aqueous solution of Tannic Acid, the w*atery 
constituent of ivhicli is derived from the Ether (see 

“Ether”). On evaporating the aqueous solution to dry- 
ness, a porous buff-coioured residue of Amorphous Tannic 
Acid is obtained. 

Tannic Acid is freely soluble in water, but it rarely 
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yields a clear solution, on account of traces of remaining 
resinous matter. The reaction to test-paper is slightly 
acid, andon adding an alkali a “ Tannate” is formed, but 
the alkaline Tannates are very unstable, and tend to ab- 
sorb Oxygen and become brown. Tannic Acid gives with 
the Persalts of Iron a violet-black precipitate,^ which is 
the basis of common writing Ink. Solutions of Gelatine 
are precipitated by Tannic Acid in the form of Tanno-Ge- 
latine, or Leather : Albumen is also coagulated by Tannin. 
When Tannic Acid is heated to about 600^ Fahr., it is de- 
composed, and yields Pyrogallic Acid. Nitrate of Silver 
is not precipitahd by Tannic Acid, but suffers a slow re- 
duction to the state of Metallic Silver. 

TETEATHIONIC ACID. 

Symbol, S^Oj. Atomic weight, 104. 

This acid is one of the Oxides of Sulphur, belonging to 
the interesting series designated by Berzelius the “Poly- 
thionic Acids.” The composition of this series may be re- 
presented as follows — 


Dithionic or Hyposulphurie Acid 
Trithionic Acid . . » . . • 

Tetrathionic Acid 

Pentathionic Acid . ^ . 


Bulpliur. 

2 atoms 

3 ,, 

4 ,j 

5 )« 


Osygen. Formula. 
5 aton].s SgOg. 
5 ,j» ' 

5 ■ S4O5 

6 „ S,0, 


Tlie amount of Oxygen in ail is tlie same, tliat of tlie other 
element increases progressively ; lienee the highest mem- 
ber of the series might hy losing descend gradually 

until it reached the condition of the lowest. Siicli a tran- 
sition is not only theoretically possible, but there is an 
actual tendency to it, all the acids being unstable with the 
exception of the Hyposulphurie. The Alkaline Salts oi 
these acids are more unstable than the acids themselves ; 
a solution of Tetrathionate of Soda becomes milky in the 
course of a few days from deposition of Sulphur, and, if 
tested, is then found to contain T^rathionate and eventually 
Dithionate of Soda. 

The presence of Hyposulphite of Soda increases the in- 
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fitabiiity ...of .Tetratliionate ' of Soda.:. ■ ,A .solution of, tli.© 
latter ■ maj' be |3reserved for inany hours unchanged : but „ 
if a few crystals of B.y.posiilphite' of Soda be dropped, in, 
it begins very shortly to deposit S.nlphnr, . and co.ntiniies 
to do so for several days. At the same time the liquid 
acquires an acid reaction to-test“paper>:and',produces,"efier-, 
vescence on the addition, of Carbonate of Lime. 

Tetrathionate of Soda may be formed by acting on 
Hyposulphite of Soda with Iodine ; a colourless, solution 
is obtained, which, in addition to the new salt, contains 
Iodide of Sodium. Perchloride of Iron, Chloride of Cop- 
per, and Chloride of Gold, decompose Hyposulphite of 
Soda and form Tetrathionate, amongst other xiroducts. 
Acids in a free state have often the same effect, since they 
liberate Sulphurous Acid, which, in contact with Hypo- 
suipliite of Soda, forms Trithionate and Tetrathionate of 
■S.oda, 

HEAHIHM, HITEATE OF, 

Symbol, Aq. 

This salt may be formed by dissolving either of the 
Oxides of. Uranium,, in Hitric Acid and evaporating over a 
water bath. It forms crystals of a greenish-yellow colour, 
which are efflorescent in warm dry air. Soluble in water, 
Alcohol, and Ether. 

Hitrate of Uranium is not an expensive salt, and has an 
advantage in that respect over the Tartrate, which has 
been recommended in preference. Its solution in Ether 
exposed to the sun’s rays, deposits a green Oxide, and the 
protoxide remains in the solution. 


WATEE, 

Symbol, HO. Atomic weight, 9, 

Water is an Oxide of Hydrogen, eontaJ.mng single atoms 
of each of the gases. , 

Distilled water is water which has been vaporized and 
again condensed ; by this means it is freed from earthy 
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and saline impurities, whicli, not being volatile, are left iii 
tbe body of tbe retort Pure distilled water leaves no re- 
sidue ■ on evaporation, and sliould remain perfectly clear on, 
tke addition of Nitrate of Silver, even- 'ii'heyi exjxjsed to the 
light; it should also he neutral to test-paper. 

The condensed water of steam-boilers,, often sold in pro- 
vincial towns and elsewhere as distilled water, is apt to be 
contaminated with oily and empyreuinatic matter, which 
discolours Nitrate of Silver, and is therefore injurious. 
Newly made metal stills also fail at first in giving a pure 
product, from the presence oi grease or dust in the sol- 
dered joints. 

Bain-toater, having undergone a natural process of dis- 
tillation, is free from inorganic salts, but it usually contams 
a minute portion of Ammonia, which gives it an alkaline 
reaction to test-paper. It is very good for Photographic 
purposes if collected in clean vessels, hut when taken from 
a common rain-water tank should always be examined, 
and if much organic matter be present, tingeing it of a 
brown colour, and gradually reducing Nitrate of Silver in 
presence of light, it must be rejected. 

Spring or Biver water, commonly known as ** hard 
water,” usually contains Sulphate of Lime, and Carbonate 
of Lime dissolved in Carbonic Acid ; also Chloride of So- 
dium in greater or less quantity. On boiling the water 
for twenty minutes or half an hour, the Carbonic Acid gas 
is evolved, and the greater part of the Carbonate of Lime 
(if any be present) deposits, forming an incrustation, 
wLich dissolves in Acetic Acid with effervescence. Spring- 
water is less likely to contain brown organic matter thon 
rain-water. 

In testing water for Carbonates, Sulphates, and Chlo- 
rides, divide it into two parts, and add to the first a dilute 
solution of Chloride of Barium, and to the second, Nitrate 
of Silver,^ — a mdkiness indicates the presence of either 

* The PhctograpMc Mtrate Bath cannot he used as a test, since the Iodide 
of Silver it contains is precipitated on dilution, giving a iniikincss which 
xaight^be mistaken for Chloride of Silver. 
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Carbonate or Siilpliate in the first case, or of Carbonate 
or.Cblorkle^ ill ■ the,;. .second. Next,. acidify tbe two Ikinids 
with a few drops of Glacial Acetic Acid : if the opaies- 
cence disappears, and the fluid becomes.' clear,' Carbonates 
are present ; but if, as is more frequently the case, the 
cloudiness is only partially removed by the Acetic Acid, 
then the Carbonate is mixed with Sulphate or Chloride as 
the case may be. 

irirle?^fo>^ the 'Nitrate Bath . — Common hard water can 
often be used for making a j^litrate Bath when nothing- 
better is at band. The Chlorides it contains are preci- 
pitated b}' the Nitrate of Silver, leaving small quantities 
of soluble Nitrates in solution, which are not injurious. 
Carbonate of Lime, if present, neutralizes acid, and ren- 
ders the Bath alkaline in ihe same manner as Carbonate 
of Soda (p. 133). Sulphate of Lime causes no x)recipita- 
tion, and ought not theoretically to produce any injurious 
effect. It has hoTvever been spoken against by some, 
but whether from practical experience or not the Writer 
is uniij formed. Organic matter will almost certainly be 
injurious to the Bath, and therefore unless the purity of 
the rain-water can be guaranteed, spring-water will be 
preferable. 

Wafer for the developing solutions . — Carbonate of Lime 
in a water ought not to unfit it for the developing liquid in 
presence of free Acetic Acid, because the chalk would he 
decomposed under such circumstances, and converted into 
Acetate of Lime, which would probably assist a little in 
increasing the intensity. In the case of Sulphate of Iron, 
chalky w'ater throws down a small quantity of the green 
Protocarbonate of Iron, which produces turbidity and a 
rusty colour at the edges ; but any acid added to the de- 
veiopjer dissolves it and renders the liquid again clear. 
Chalk in water used for the Gallic Acid developer, makes 
it discolour quickly witli Nitrate of Silver, but a minim of 
Acetic Acid to each two ounces is a remedy, as before 
shown. 

Soluble Chlorides are always injurious in water used for 
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deyeloping, because tbej decompose .tlie Kitrat.e of ' Silver: , 
.on tbe dim, .producing a curdy precipitate and , lessening , 
4be available 'Strength. ' Acids 'have no effect in.; remo'ving 
Chlorides, '.but they may be separated; b.y shaking ,iip the 
.‘water 'With a graduated quantity of IN'itrate ;of Silver, 'and 
filtering it.- In this 'process however. there is. .always a .diifi-' 
C'ulty in knowing how much of the Hitrate .'wili Ije iieeded, ' 
since the least excess over the quantity required to de- 
compose the salt, causes the water to blacken on adding 
Pyrogallic Acid. This might be obviated however by keep- 
ing the Pyrogallic Acid dissolved in Glacial Acetic Acid, 
and adding the water only when required. Bear in mind 
also that it will not be necessary to remove every trace of 
salt from the water, since it is quite possible to bring out 
a perfect image with a developing solution which produces 
a decided turbidity on first touching the film j .especially 
80 if a few drops of solution of Nitrate of Silver be added 
to the developer immediately before use. 

Water for washing f vesey^md. plates . — A faint opales- 
cence on adding a few drops of solution of Nitrate of Silver 
may be disregarded, but if the water becomes decidedly 
milky, try the following mode of purifying it. To each 
pint add a fluid drachm of the Negative Nitrate Bath, and 
set it aside for twelve hours to deposit. It may be fil- 
tered at tbe time, but the precipitate is liable to choke the 
filter and make it run slowly. The above proceeding will 
probably leave one of the two precipitating salts in excess, 
but the Writer gives the proportions wliieli he found to 
answer in the case of a hard water drawn from a well at 
the seaside, containing a mixture of Chloride of Sodium 
and Carbonate of Lime. Graduated quantities of the Ni- 
trate Bath were dropped into this water at intervals of a 
few hours, and it was found that all further precipitation 
ceased when 60 minims had been added to each pint. 
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.QUANTITATIVE ' TESTING-' OE ■ .SOLUTIONS : O-E . NITEATE, OE '■ 


The amount of Nitrate of Silver contained in solutions of tliat 
salt nia,y be estimated witli sufficient delicacy for ordinary Photo- 
graphic operations by the following simple process. 

Take the pure crystallized Chloride of Sodium, — which opera- 
tive chemists make purposely for analysis by dissolving the best 
Carbonate of Soda in pure H 3 '‘drociiloric Acid, — and either dry it 
strong!}^ or fuse it at a moderate heat, in order to drive off any 
water which be retained between the interstices of the crys- 
tals ; then dissolve in distilled water, in the proportion of 8| 
grains to 6 fluid ounces. 

In this w-ay, a standard solution of salt is formed, each drachm 
of which (containing slightly more than one-sixth of a grain of 
salt) %vill precipitate half a grain of Nitrate of Silver, 

To use it, measure out accurately one drachm of the Bath in a 
minim measure and place it in a two-ounce stoppered phial, tak- 
ing care to rinse out the measure with a drachm of distilled water, 
and to adtl the rinsings to the fluid drachm of bath ; then pour in 
the salt solution, in the proportion of a drachm for every 4 grains 
of Nitrate known to he present in an ounce of the Bath which is to 
be tested ; sliake tlie contents of the bottle briskfy, until the 
white curds have perfectly separated, and the supernatant liquid 
is clear and colourless ; then add fresh portions of the standard 
solution of salt by 30 minims at a time, with constanl shaking. 
■When the last addition causes no milhiness, read off the total 
number of drachms employed (the last half-drachm being sub- 
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tra,cted), and multiply that number by 4 for tlie \reigbt in grains 
of the Nitrate of Silver present in an ounce of the Bath, 

In this manner- the .strength of the Bath will, be indicated' 
within two grains to the ounce, or even to a single grain if the 
last additions of standard salt-solution be made in portions of 15, 
instead of 30 minims. 

Supposing the Bath to be tested is thought to contain about 2S 
grains of Nitrate to the ounce, it will be convenient to begin by 
adding to the measured drachm, 6 drachms of the standjird solu- 
tion ; afterwards, as the milkiness and precipitation become less 
marked, tlie process must be carried on more cautiously, and the 
bottle shaken \dolently for several minutes, in order to obtain a 
clear solution. A few drops of Nitric Acid added to the Nitrate 
of Silver facilitate the deposition of the Ciiloride ; but care must 
be taken that the sample of Nitric Acid employed is pure and 
free from Chlorine, the presence of which vvould cause an error. 

The Photographer may perhaps require to perform the opera- 
tion now described when pure Chloride of Sodium is not imme- 
diately obtainable. In that case the ordinary commercial Chlo- 
ride of Ammonimn may be substituted, 7f grains being <lissolved 
in, 6 fluid ounces of water. It is advisable however, wdien using a 
Chloride of doubtful purity, to take the precaution of trying the 
strength of the standard saline solution, by testing it upon 30 
grains of pure dried Nitrate of Silver dissolved in an ounce of 
water. 

The above process, although sufficient for common purposes, 
is not likely to give exact results in the hands of the amateur. 
Ordinary fluid measures are seldom graduated with perfect accu- 
racy, and hence the burette which the opticians construct 
purposely for bath testing is preferable : by its employment the 
necessity for calculations will l>e avoided, since the number of 
measures are made to indicate grains per ounce, 

BECOYEEY OF SIEVEE AND ^GLBbFKOM WASTE ' 

AND KESIDUES. 

a. Separation of metallh Silver from old Nitrate Baths . — The 
Silver contained in solutions of the Nitrate, Acetate, etc. may 
easily be precipitated by suspending a strip of slieet Copper in 
the liquid ; the action is complete in two or three days, the whole 
of the Nitric Acid and Oxygen passing to the Copper, and form- 
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ii!g a l>lue solution of the Nitrate of Copper. The metallic Silver 
however^ sex>aratecl la this manner, always contains a portion of 
Copper, and gives a blue solution when dissolved in Nitric xicicl. 

The Writer has tried, on a large scale, the process of separating 
Silver from old Baths by suspending bars of metallic Zinc in the 
liquid, but the operation was not so successful as could be desired. 
A large tree of metallic Silver formed, and when the vessel was 
tappfcdi, hj tlio Iwttom, carrying down with it detached por- 
tions of Zinc or Oxide of Zinc. In addition to this a -white pre- 
ci})itate was noticed towai'ds the end of the process, and the re- 
sult was, that in spite of very careful washing with warm dilute 
Sulphuric Acid, a sufficient quantity of Zinc remained to form a 
bulky slag, and prevent the Silver from running into a clear li- 
quid in tlie crucible. 

A hotter process is to commence by precipitating the Silver en- 
tirely in the form of Ohloride of Siher, by adding common Salt 
until no further milkiness can be produced, and then acidifying 
with Hydrochloric or N itric Acid. If the liquid be well stirred, the 
Chloride of Silver will sink to the bottom, and may be washed 
by 1 ‘epeatedly filling the vessel with common water, and pouring 
off the upper clear portion when the clots have again settled. 
The Chloride of Silver thus formed may afterwards he dried and 
reduced to metallic Silver by a process presently to be desciibed. 

b. Washinff^ fror/i Positive Prints. — In a Photographic labora- 
tory a place should be provided for large wide-mouthed two-gallon 
bottles, into which washings of dishes, prints, etc., should be 
thrown, when they contain nothing but free Nitrate of Silver. A 
lump of salt will serve to keep the liquid free from Silver, and a 
few drops of common Muriatic Acid will acidify it, and encourage 
the deposition of the Cliloride of Silver. The upper part of the 
liquid may be pom’fcd off from time to time, and wdien the deposit 
of Chloride is sufficiently thick to make it worth collecting, it may 
be drained on a cloth, and treated as presently to be described. 

c. OuUmgs of sensitive paper. — ^Tiiese should all be thrown into 
a waste basket and eventually burnt with free access of air : the 
ash will probably contain from 50 to 70 per cent, of metallic 
Silver, and may be treated as described at page 545 under the 
head of reduction of Sulphide of Silver. Cuttings of prints pre- 
viously toned and fixed contain so little Silver as scarcely to 
repay the trouble of collecting. 

d. Waste Developing Solution. — Amateurs would scarcely find 
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it worth their while to economizaC these liquids ; but for the pro- 
fessional Photographer who uses larger quantities, and works on 
plates w'hich require much pushing of the development with Ni- 
trate of Silver, it will be advantageous to fit up a gutta-percha 
■■ sink, and to .conduct away all the waste products, both developing 
, and hypo-fixing, into one vessel. Afterwards proceed as advised 
■below. ■. . 

Q, Ifj/posiiljoMte Baths.^The Silver cannnt .be ..separated from 
Ii 3 q)o-Baths in. the same manner as from solution of the Nitrate, 
since both Chloride and Iodide of Silver are soluble in Hyposul- 
pbite of Soda. 

In former editions the emplojunent of Sulph ^etted H^^drogen 
was advised ; but this plan is very slow and tedious, and requires 
a long time to carry out. Another method is to decompose the 
whole of the Hyposulphite by means of the waste Nitrosulpliurie 
Acid employed in making Pju’oxyiine, and so to throw down a 
mixture of Sulphide of Silver and free Sulphur, leaving Sulphate 
and Nitrate of Soda in solution, A third process, which has 
superseded both of these modes, is to warm the solution with 
a bar of suspended Zinc. After two or three hours’ boiling, a 
portion of the liquid is filtered, after which it is examined for 
Silver by Sulphuretted Hydrogen. If there be no precipitation, 
or simply a white turbidity, the wdiole of the noble metals have 
been thrown down by the Zinc. Collect the precipitate therefore 
upon a cloth, wash it "with water until a drop evaporated on plati- 
num foil leaves no residue, dry artificial heat, and run it down 
into a button with a mixture of Borax and dry Carbonate of Soda 
as advised in works on Analytical Chemistry. Hydrosulphate 
of Ammonia cannot be used instead of Sulphuretted Hydrogen to 
determine when the warm solution of Hyposulphite is freed from 
Silver, because it precipitates the white Suli)Mde of Zinc, and as 
a trace of Iron is almost invariably present, a brown colour is im- 
parted to the deposit, which would then be mistaken for Sulphide 
of Silver. Collect the deposited Silver and redissolve it in Nitric 
Acid, afterwards throwing it down again as Chloride ; this will 
free it from impurities, which, if present in any quantity, prevent 
the Silver from running in the crucible, and occasion mucli loss 
in the form of slag. The residuary part not taken up by the 
Nitric Acid would contain any Gold which might be present, 
and must be dealt with as advised in page 494. 

Many practical photographers, objecting to the trouble involved 
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in boiiiiQg with [Metallic Zinc^ precipitate the Silver from their 
Hjpo-fixirig baths b 3 ^ means of the Sulphide of Potassium, which 
the operative chemists now sell in lumps for that purpose. Dis- 
solve a drachm of the Sulphide in an ounce of water, and add it 
until a fresh portion causes no further precipitate ; it ought to 
decompose at least twice its weight of Nitrate of Silver, but no 
certain directions can be given ; an excess howeyer should be 
avoided if possible, since Sulphide of Gold is soluble, in excess of 
Sulphide of Potassium, and hence, if the Silver contained Gold, it 
would not be thromi down under such circumstances. For the 
mode of dealing with the Sulphide of Silver, see page 545. 

f. Alkaline Chloride of Gold toning Solution* — ^Throw the ex- 
hausted toning Bath into a large bottle, and when a sufficiency 
has been collected, add a solution of Sulphate of Iron in the pro- 
portion of two gi'ains of the Sulphate for each grain of Chloride 
of Gold originally present in the Bath, A black precipitate will 
fall, consisting of Carbonate and Oxide of Iron, mixed with metal- 
lic Gold : it may be dried and sent to the assayer, or may be 
purified as follows : Digest twenty gnains in a flask with a fluid 
drachm of tlydrocblorio Acid, fifteen minims of Nitric Acid, 
and two drachms of Water. After the lapse of a quarter of an 
hour, boil the mixture, add two ounces more of Water, and filter 
out the insoluble residue, which will consist principally of Chloride 
of Silver and organic matter. One hundred gi'ains of Proto- 
sulphate of Iron will then throw down the whole of the Gold in a 
pure state. To convert the metallic Gold into Chloride of Gold, 
see the Vocabulary, page 494. 

g. Solution of Cyanide of Potcmiuni. — The liquid may be diluted 
largely with water, and Sulphide of Potassium added as above 
described, until no further precipitation of black Sulphide ensues. 
Collect the deposit, and treat it as advised at page 545. 

h. Reduction of Chloride of Silver to the metallic -The 

Ohiorido of Silver is first to he washed, by filling up the vessel which 
contains it, two or three times with water, and then pouring off 
the liquid, or drawing it off close with a siphon. It maj^ next be 
dried at a gentle heat, and fused with twice its weight of dry 
Carbonate of Potash, or, better still, with a mixture of the Carbo- 
nates of Potash and Soda, wdiich is more fusible than either of 
the separate salts. A Cornish crucible may be used to contain 
the mixture, and the heat may be raised to bright redness, after 
'which, on allowing the crucible to cool, and breaking it, a button 
of Silver will be found at the bottom. 
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The process for reducing Chloride of Silver in the moist way. 
Iby metallic Zinc and Sulphuric xVcid, is conducted as follows 
The Chloride,, after having been well washed, as be.forej,i!3 placed in ' 
a large flat dish^ and a bar of metallic Zinc is laid in contact witl; 
it. A small quantity of Oil of Vitriol, diluted with four parts of 
water, is then added, until a slight e'lferveacence of Hydrogen gas 
begins to take place. The vessel is set aside for two or iliroe 
days, and is not to be disturbed, either by stirring* or moving the 
bar. The' reduction begins with the Chloride immediately in 
contact with the Zinc, and radiates in all directions. "When the 
whole mass has become of a grey colour, the bar is to be carefully 
removed and the adhering Silver washed off with a stream (jf 
water ; the Zinc usually presents a honeycombed appearance, 
with irregularities upon the surface, which however are not me- 
tallic Silver ; — ^they consist of Oxide of Zinc, or of some of the im- 
purities present in commercial Zinc/ such as Sulphate of Lead, 
Oxide of Iron, Tin, Carbon, etc. 

In order to ensure the purity of the Silver, a fresh addition of 
dilute Sulphuric Acid must be made, after the Zinc bar has been 
removed, and the digestion continued for several liours, in order 
to dissolve any fragments of metallic Zinc which may have been, 
inadvertently detached. The grey powder must be repeatedly 
washed, first with Sulphuric Acid and water (this is necessary to 
dissolve a portion of an insoluble Salt of Zinc, probably an oxy- 
chloride), and then with water alone, until the liquid runs away 
neutral^ and gives no precipitate with Carbonate of Soda ; it may 
then be fused into a button, to burn off organic matter if present, 
and subsequently converted into Hitrate of Silver by boiling with 
Nitric Acid diluted with two parts of water. 

In reducing Chloride of Silver precipitated from old Nitrate 
Baths containing Iodide of Silver , the grey metallic powder is coii- 
Uminated wdth unreduced Iodide of Silver, which prevents a part 
of the metal from readily fusing in the crucible, and so increases 
the amount of slag. Be careful therefore to save all the scoriie, 
and to run them down separately with a mixture of Borax and 
Carbonate of Soda : the quantity of Silver recovered by so doing 
is sometimes considerable. 

In some of the earlier editions of this work the importance of 
fnsi^ng the Metallic Silver before reconverting it into Nitrate was 
not alluded to. , This omission the Writer now supplies, having- 
found that the Chloride both before and after its reduction may 
retain traces of organic matter. 
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I i. Canverskm of Snl/Jiide info Metallic Silver. — The black Sul- 

] pliide of Silver may easily be ■converted into Metallic Silver, as 

j fellows :--diy and subsequently pulverbse it, after which it is to 

: be rii]>bod up in a mortar with about twice its w^eight of com- 

j mon 5'itre. Then place a clay crucible upon the fire, and when 

I the bottom j'jart is heated nearly to redness, throw in the black 

! mixture a little at a time, when immediate deflagration wnli 

j ensue, and the Sulphur will be burnt away, leaving the Silver in 

I tiie form of a network of metal. This Silver is sufficiently pure 

j for dissolving in Nitric Acid if it be first cleansed by boiling in 

! water acidified with Hydrochloric Acid, but w^hen the requisite 

I appliances are at hand, it will he better to run it into a button 

' with Borax and Carbonate of Soda. 

The ashes from burnt sensitive paper may be treated in a simi- 
I lar way, and any Chloride of Silver present in them wdil be re- 
; duced by tbe Carbon I'eniaining uiibiinit, 

I k. Separatmi of Metailk (Md from Silver,— -Hhe deposit pro- 

I duced from Hyposulphite fixing and toning Baths by long boiling 

: with Zinc, or by Sulphide of Potassium, may contain a portion of 

j Gold as well as Silver. To separate these metals wiien the latter 

i is in excess, dissolve the button in dilute Nitric Acid, and collect 

the small portion of insolii])le matter ■which subsides. Wash this 
precipitate with dilute Ammonia, to remove Chloride of Silver 
if present, and reconvert it into Chloride of Gold by the mode 
described in the Vocabulary, Art. ^''Gold, Chloride of,’* 

PIT11IP1CA.TION 03? OLD COLLODION NITEATE BATHS DOE 
EMPLOYMENT IN PEINTINO. 

This operation is recpiired in order to separate the dissolved 
Iodide of Silver, wdiich if allowed to remain interferes with the 
rapidity of the toning action of the Gold-solutions (p. 197). 

id’ake a solution of Citric Acid, sixteen grains in an ounce of 
water, and drop it into the Batli in the proportion of a fluid 
drachm for each eight ounces of the solution of Nitrate of Silver. 

; This addition may or may not cause a white precipitate, but the 
su]')sequent steps are the same in either case. Next immerse a 
strip of blue litmus-paper, which wdll immediately be reddened ; 
then add Li(|uor Ammonim drop by drop, until, after vigorous 
stirring, the blue colour of the reddened paper appears perma- 
I iiently restored. Now throw the -whole on a paper filter, and 
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wlien the liquid lias run through, drop in an excoRs of pure Nitric 
Acid sufficient to redden the test-paper decidedlv. Lastl}*, as- 
certain the strength of the liquid, and make it u]> to sixty grains 
to the ounce of "water;, by adding the proper quantity of crystal- 
lized Nitrate of Silver. ' 

No exact directions can be given as to the quantities of Am- 
monia and Nitric Acid ; but with the strongest Liquor Amnirtnird 
obtainable about two drops will be required for each drachm of 
the Citric x\cid Solution. Tiie number of drops of Nitric Acid 
must be varied according to the amount of the excess of Am- 
monia. 

The rationale of the process is as follows ; — The Citric Acid, 
either with or without the aid of the Ammonia, precipitates wliite 
Citrate of Silver in the Bath, and this insolidde substance carries 
down the Iodide of Silver with it in virtue of an affinity. Excess 
of Citric Acid must not be permitted to remain in the Bath, since 
it would cause redness in the prints. Excess of Ammonia, on tlie 
other band, wn)uld favour discoloration of the Bath by use, and 
■would lessen the keeping qualities of the paper in hot weather ; 
hence a trace of Nitric Acid will be required to neutralize tlic 
affiali.^’^ 

MODE OE TA-EITS'’<3- THE SPECIFIC GlUVITY OF LK^IILDS. 

Instruments are sold, termed '^Hydroraeters,” ■^^diich hulicate 
specific gravity by the extent to which a glass bulb containing 
air, and properly balanced, rises or sinks in the liquid ; but a 
more exact process is by the use of the specific- g'ravity bottle. 

These bottle.s are made to contain exactly' 1000 grains of dis- 
tilled w^ater, and -with each is sold if> brass wehjkt, wbicli counter- 
balances it when filled with pure water. 

In taking the specific gravity of a liipiid, fill tlie bottle quite 
full and insert the stopper, which being pierceti thnnigh by a fine 
capillary tube allows the excess to escape. Then, having wiped 
the bottle quite dry, place it in the .scalc-pan, and a,scerta,in the 
number of grains required to produce equilibrium ; this numl>er 
added to, or subtracted from, unity (the assumed specific gi-avlfcy 
of water), will give the density of the liquid. 

Thus, supposing the bottle filled with rertifed FAlier to require 
250 grains to enable it to counterbalance the brass weigiit, — then 

* FhotograpMc Journal, vol. v. p. G, BHot. 
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1 r mu?. 2 is ’250, or '750, is tlie speciftc gravity; but in tbe case of Oil 

i of the bottle, when full, will be heavier than the counter- 

j poise by perhaps 836 grains ; therefore I* phis *836, id est 1*836, 

is tbe density of the sample examined. 

Sometimes the bottle is made to hold only 500 grains of dis- 
tilled wjiter in place of 1000 : in this case tbe number of grains to 
i)e added or subtracted must be multiplied by 2, 

In t-ahing specific gravities, observe that tbe temperature be 
within a few degrees of 60° Fahrenheit (if higher or lower, im- 
mei'se the bottle in arm or cold water) ; and wash out the bottle 
j thoroughly with wmter each time after use, 

: ' WAsiciKa ■ psecipitates,,' ; 

In preparing filters, cut the paper into squares of a sufficient size, 
j and fold each square neatly upon itself, first into a half-square, 

; and then again, at right arsgles, into a quarter-square ;-~roimd 

I off the corners with a pair of scissors, and open out the filter into 

; a conical fonn, wlien it \^■ill be found to drop exactly into the 
! funnel, and to be uniformly supported throughout. 

Before pouring in the liquid, always moisten the filter with dis- 
tilled water, in order to expand the fibres ; if tins precaution be 
neglected, the pores are apt to become choked in filtering liquids 
which contain finely divided matter in suspension. The solution 
to be filtered may be poui’ed gently down a glass rod, held in the 
left haaid, and directed against the side of the funnel, near to the 
upper part. If it does not immediately run clear, it will usually 
do so on returning it into the filter and allowing it to pass through 
a second time. When glass stirring I'ods are not at hand, sub- 
stitute slate pencils, which are without action upon the solutions 
employed by pliotographers. 

Mode of Wa,diiiHj Precipiiides . — Collect the precipitate upon a 
filter and drain off as much of the mother-liquor as possible ; then 
i pour in distilled water by small portions at a time, allowing each 

I to percolate through the de]»osit before adding a fresh quantity, 

i When, the water passes tlirough perfectly pure, the wasliiug is 

*1 complete ; in testing it, a single drop may be laid upon a strip of 

1 g,]ass and allowed to evaporate spoiitaneously in a warm place, or 
the proper chemical reagents may be applied, and the washing 
f continued until no impurity can be detected. Thus, for example, 

j in washing the Suiiohide of Silver precipitated , from a solution of 


-Hi' 



■548',, \r': . '■■A ppendix.,;, ^ 

H}7:>osulpliite of Soda by means of Sulplilde of Potassiuinj the pro- 
cess Avill be completed when the water which runs through causes 
no discoloration with a drop of Nitrate of Silver solution. 

OK THE USE OP TEST-PAPEIIS. 

The nature of the colouring matter which is eni]d(wed in the 
preparation of litmus-paper has already been described nt page 
505 , 

In testing for the alkalies and basic oxides generally,, the blue 
litmus-paper which has been reddened by an acid may be used^ 
01% in place of it, the hcrnum paper. Turmeric is a yellov' vege- 
table substance wbicli possesses the property of becoming brown 
when treated with an alkali ; it is however less sensitive than the 
reddened litmus, and is scarcely affected by the weaker bases, 
such as Oxide of Silver, 

In using test-papers, observe the following precautions They 
should he kept in a dark place, and protected from the action of 
the air, or they soon become purple from Carbonic Acid, always 
present in the atmosphere in small quantity. .By immersion in 
water containing about one drop of Liquor Potassm, or a grain of 
Carbonate of Soda to four ounces, the blue colour is restored. As 
the quantities which are tested for in Photography are often in- 
finitesimally small, it is essential that the litmus- paper should be 
in good condition ; and test-papers prepared with porous paper 
will be found to show the colour more decidedly than those upon 
glazed or strongly-sized paper. The mode of employing the paper 
is as follows : — Place a small strip in the liquid to be exa, mined : 
if it becomes at once brK//a red, a strong acid is present ; but if it 
changes sloiohj to a %ome-ved tint, a weak acid, such as Acetic or 
Carbonic, is indicated. In the case of the Photographic Nitrate 
Batli faintly acidified with Acetic Acid, a piu'ple colour only may 
he expected, and a decided red colour would suggest the pi‘eseneo 
of Nitric Acid. In the Hypo fixing Bath which has acquired 
acidity, the litmus-paper will perhaps redden slightly in about 
three or four minutes. 

Blue litmus-papers may be changed to the red papers used for 
alkalies by soaking in water acidified with Sulphuric Acid, one 
drop to half a pint ; or by holding for an instsint neu.r the mouth 
of a bottle containing Glacial Acetic Acid. Xu examining a Ni- 
trate Bath for alkalinity by means of the reddened litmus-papor, 
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at least five or ten minutes sliould be allowed for the action 
since the change of colour from red to blue takes place very slowty 
(p. 1^:3) : and if test-papers are left floating in any liquid whilst 
acids 01 - alkalies are being added for the purpose of neutralizing^ 
be careful not to drop the neutralizing solution the paper, 

'':;,E;E3f0TiL;.;OF;,SlbVEE STAIHS, :FEOM THE ' HAl^ rpgj,.. - 
. , lilNEIir, ■■ETC.'-";. 

Tlie black stains upon the hands caused by Nitrate of Silver 
may readily be removed by rubbing them with a moistened lump 
of Cyanide of Potassium, and afterwards with a piece of pumice 
stone. As Cyanide of Potassium however is highly poisonous, 
many prefer the following plan :~Wet the spot with a saturated 
solution of Iodide of Potassium, and afterwards with Nitric Acid 
(the strong Nitric Acid acts upon the skin and turns it yellow, it 
must therefore be diluted with two parts of water before use) ; 
then wash with solution of liyposulphite of SocUi. 

iStains upon 'white linen may be easily removed by brushing 
, them with a solution of Iodine in Iodide of Potassium, and after- 
wards washing with water and soaking in Hyposulphite of Soda, or 
Cyanide of Potassium, until the yellow Iodide of Silver dissolves 
out : the Bichloride of IMercury (neutral solution), also answers 
well in many cases, changing the dark spot to white (p. 151). 

The following liquid, said to contain Cyanide of Iodine, has 
been recommended as an energetic remover of Silver wstairis : — Cya- 
nide of Potassium 100 grains ; Iodine 10 grains ; Water 1 ounce : 
the solution should be colourless. 


EEMOTAb OP STOPPERS AND C'LEANSIHO OF'BOTTEES. 

Substances which exert a solvent action on Silica are likely 
to fix the stoppers of bottles ; .such, for instance, as Caustic Pot- 
ash and Carbonate of Potash ; also Iodizing solutions containing 
Iodide of Potassium, etc. To remove the stopper, begin by invert- 
ing the bottle for about half an hour, that the liquid may gi-avi- 
tate into the neck, tlien tap it gently, when it will probably be 
found to yield : if not, continue the tapping with the wooden 
lia;ndlo of a spatula, on each side successively, so as to keep up 
a constant vibration. Next fix a string to the table, and having 
twisted it round the i^ieck;, move the bottle rapidly backwards and 
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forwards, until a considerable amount of heat has been generated, 
after which the gentle tapping may be resumed. Lastly, heat the 
neck with a spirit lamp applied gradually and with constant 
movement, and when sufficient expansion has been produced, tap 
as before, or tie a cloth round the stopper, and twist it out by aid 
of a key. 

In cleansing dirty bottles, consider first the nature of the iin« 
purity to be removed. If it be soluble in water, a careful rins- 
ing two or three times repeated will be sufficient, but in other cases 
the proper solvent must be used, or mechanical friction resorted to. 
Greasy bottles are always troublesome, and are likely to soil both 
the bottle-brushes and the w'asMng watei*. Liquor Potassie is 
the best solvent, but a warm solution of common washing Soda 
may be substituted. 'Reel stains of Peroxide of Iron are removed 
by a few drops of Hydrochloric Acid ; crusts of Carbonate of 
Lime by the same. Brown stains of Sulphide of Silver disssolve 
in Nitric Acid, Varnish bottles are often most effectually cleansed 
by Spirit of Wine, followed by shot and water ; Collodion bottles, 
by shot assisted by a pointed wire, to scrape away the precipitated 
PjToxyline. 

In using shot for cleaning, avoid those bottles which contain 
grease or resinous matter likely to adhere to tlie shot ; bottle- 
brushes would also be soiled by using them for cleaning away any 
organic substance insoluble in water. When a considerable num- 
ber of bottles require cleansing, begin by marking each of the 
stoppers, or by tying them securely to the necks, in order to avoid 
confusion. 


KEMOVAL OF VASNISJI FEOM GLASS PLATES. 

The black varnish may often be removed from Collodion posi- 
tives, by ineans of Chloroform or Benzole, neither of wdiicii dis- 
solves the Pyroxyline constituting the fdm. 

Glass plates varnished with Negative varnish, may sometimes 
be cleaned with Chloroform or Benzole ; but when the |)reseiwa- 
tion of the picture is notan oliject, the plates may be left soaking 
in a solution of washing *'^Soda” for several hours, after which 
the film will be removable by friction. A few dracbms of waste 
Nitro-Sulphurio Acid poured over the plate, will oxidize the var- 
nish and loosen the film in the course of half an hour. 


'ip:pendix. 




PnOTECTION OF GUTTA-PERCHA TROUGHS, 

Many operators cleanse new Gutta-percha baths by washing 
them out with strong solution of Cyanide of Potassium, followed 
by dihite Nitric Acid and Water. The Writer’s plan is to fill the 
trough with an old solution of Nitrate of Silver, useless for Plio- 
tograpliy, and after a digestion of several days to wash it with 
water and a bottle-l'jrush. 

Impure Gutta-percha troughs are said to be protected, as far 
as Nitrate of Silver is concerned, by pouring in shellac varnish, 
and inverting the troxigli until it is 4ry, after which a second 
con ting may be applied. Of this method the Author knows no- 
thing by experience, having always preferred the use of a purer 
form of Gutta-percha, not requiring such treatment. 

TARNISH FOR BLACKING BRASS-WORK. 

Take the ordinary spirit-lacquer of the shops, and rub it up 
with Lampblack into a thin cream, afterwards filtering through 
muslin. The brass-work must be heated before the black is 
applied, or it will give a shining instead of a lustreless surface. 


A TABLE SHOWING THE QUANTITY OF ANHYDROUS ACID 
IN DILUTE SULPHURIC ACID OF DIFFERENT SPECIFIC 
GRAVITIES. (URE.) 


Specific 

Gravity. 

Real Acid 
in 100 
parts ui* the 
Liquid. 

Speeifie 
■' Gravity . 

Real Acid , 
in 100 i 
parts of the i 
Liquid. 

Specific 

Gravity. 

Real Acid 
in irx) 
parts of the 

I Liquid. 

1-84S5 

81 -54 

''l*8X15^.'" 

■■■ ' 73*39 w 

1*7120 

65-23 

1*8475 

■■^:'80*72". 

1*8043 

: 72-57 1 

1*6993 

64*42 

1*8460 

- :7'9:‘90 : . 

L*7962'. 

V 7h'75;^^ i 

1*6870 

63*60 

1*S4S9 

79*09 

1*7870;:: 

',76*94:-.ri 

1*6750 : 

: 62*78 

1*8410 

78*28 

1*7774 


1*6630 ! 

1 61*97 

l*8:37f> 

77*46 

1*7673 

69*31 

1*6520 . 

Uf6i*i5 : 

i*S3;i6 

76*65 

: 1^*7570 

68*49 

1*6415 

60*34 

1*8200 


^::I*7465"" 

67*68 

1*6321 

. 59*52 

1’8233 1 


1*7360 

66*86 

1*6204 

58*71 


74*20 

1*7245 

66*05 

1*6090 

57*89 
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A TABLE SHOWING- THE QUANTITY OF ANHYDEOUS ACID 


IN THE LIQUID NITEIC ACID OF DIFFEBENT SPECIFIC 
GEATITIES. (UKE.) 


Siiecific 

Gravity. 

j 

EealAcid 
in 100 
parts of the 
Liquid. 

Speciiio 

Gravity. 

Real Add 
in 100 
pari s of 1 he 
: liquid.. 

Speciiio 

Gravity. 

Real Acid 
in loo 
parfcH of the 
Liquid, 

1-5000 

79-700 

1*4640 

69*339 

■j-4147 

58*978 

1*4980 

78-903 

1*4600 

68*542 

1*4107 

58*181 

1*4960 

78*106 

1*4570 

67’745 

1*4065 

57*384 

1*4940 

77-309 

1*4530 

66*948 

1*4023 

56*587 

1*4910 1 

76-512 

1*4500 

66*155 

1*3978 

55*790 

1*4880 

75-715 

1*4460 

65*354 

1*3945 

54*993 

1-4850 ' 

74-918 

1*4424 

64*557 

1*3882 

54*196 

1-4820 

74-121 

1*4385 

63*760 

1*3833 I 

03*399 

1-4790 

73*324 

1*4346 

62*963 

1*3783 ' 

52*002 

1*4760 

72-527 

1*4306 

62*166 

1*3732 

51*805 

1*4730 

71*730 

1*4269 

61*369 

l*36vSl 

51*008 

1-4700 

70-933 

1*4228 

60*572 

1*3630 

50*211 

1-4G70 

70-136 

1*4189 

59*775 

1*3579 

49*414 


THE PEOPOETION OF ABSOLUTE ALCOHOL .BY WEIGHT IN 
100 PAETS OF SPIKIT, OF DIFFERENT SPECIFIC GI4ATI- 
TIES, AT 60® FAHE. 


Alcohol 
per cent. 

Specillc 

Gravity. 

Alcohol 
per cent. 

Specific 

Gravity. 

Alcohol 
per cent. 

Specific 

Gravity. 

48 

-9228 

69 

•8745 

85 

•8357 

50 

•9184 

70 

■8721 

86 

•8331 

52 

•9135 

71 

'8696 

87 

•8305 

54 

•9090 

72 

■8672 

88 

-8279 

56 

•9047 

73 

*8649 

89 

*8254 

58 

•9001 

74 

‘8625 

90 

■8228 

59 

•8979 

75 

•S603 

91 

•8199 

60 

•8956 

76 

•8581 

92 

•8172 

61 

*8932 

77 

•8557 

93 

•8145 

62 1 

•8908 

78 

•8533 

94 

, *8118 

63 i 

•8886 

79 

•S50S 

95 

i *8089 

64 

•8863 

80 

•8483 

96 

i *8061 

65 

•8840 

81 

•8459 

97 

•8031 

66 

•8S16 

82 

•8434 

98 

•8001 

67 

‘8793 

83 

•8408 

99 

' *7969 

6S 

-8769 

84 

•8382 

100 

•7938 
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A portion of the above Seale is given with a view of facilitating 
ilie translation of foreign papers, in which degrees of Baiime are 

hpfte&pufc'ihstead'bf 

Foi' IJfpikls Jieamcr thmi Water, 


Degrees.' 

F'peeifle 

Gnivity. 

Degrees. 

S]7eeifie 

Gravity. 

Degrees. 

Specific 

Gravity. 

20 

"-■"A -235 

h, ,43 , ' 

X-395 

.57. 

■■■■■'lAOO.- . 

30 

1-245 

■■44' 

1*407 

58 

1*617’ 

31 


45 

1*420 

59 

1*634 


1*267 

.46. ; 

1*434 

60 

1*652 

h'"'. 83 ■■■■"' 

7^ l-27'7 ^ 

..47 ■ 

1-448 

61 

1*670 

34 

.. vl-288 

,..48'' 

1*462 

62 

1*689 

35 : 

, .1-299 . ' 

..49''.' ■"■■■ 

1*476 

63 

1*708 

36 i 

■^■■1-310 

, AO' , 

1*490 

64 

1*727 

37 

, 1‘321 . : 

51 

1*495 

65 

1*747 

: . 

1*333 

■6'2.'.' 

1*520 

66 

1*767 


' : 1*345 f ' 

53 

1*535 

67 

1*788 

40 

1*357 

54 

1*551 

68 

1*809 

41 

1*369 

"'■-'A5 

1*507 

69 

1*831 

42 

' 1-3S1 

Fm:F 

1*583 

70 

■1*854 

b-'-v 


For LkjiikU lighter than Wafei\ 


■’De'gre.es'.,:: 

..SpeGifi,'e’.' ' 
Gravity. 

.Degrees.' 

specific 

Gravity. 

■-'t ■" 

'Degrees.. 

Specific 

-^Grayity. 


"■""■0*980.''''- 


. : : 0*885'V 

45 

0*807 

u 

0*973 

30 

0-880 

46 

0*802 

15 

0*967 

31 

0-874 

47 

0*798 

-''';;I6.-h: 

0*960 

V' 3.2':'-..:" 

0*869 

48 

0*794 


0*954 

':-'33 

0-864 

49 

0*789 


0*948 

■■."■'".,.34"'.' 

0*859 

50 

0*785 


A"'-'0.*94,2 

■■'■■'..■35 

0*854 

51 

0*781 

Fm-r'' 

0*936 


0*849 

-52 

■":"'0*7,77^,'.'.V 

21 

0*930 

FMF: 

0*844 


0*773 


0*924 

38.: '.■',: 

0*839 ' 


0*768 

mMkF 

0*918 

".'.AOh"'': 

0*834 


0*764 

iFm^F 

0*913 

40 

0*830 - 

^FmF:.y 

0*760 

f-Mf 

0*907 

41 

0*825 

'■FmiF 

0*757 

26 

0*901 

!."'':':"42:':::,h 

0*820 

58 

0*753 

27 

■^■>;n':':0*896;-.'';:'-^^:^ 

h::::'43- :.■■.:" 

0*816 

59 

0*740 

28 

0*890 


0.811 

60 

0*745 


111 :- 



DEGREES CENTIGRADE, COBIDARED WITH THE SCALE OP 
FAHRENHEIT. 

The Thermometric Scale in coniiiioii use in Fra, nee is the Cen“ 
tigrade. The tono\^dng Table v/ili serve for its conversion into 
degi'ees of Fahrenheit, from the freezing to the boiling point of 
water. ■ ■ ' 



®Falir, 

“Cent. 

°Falir, 1 

“Cent. 

'^Fuhr. 

®Ce'nt. 

Fijlir. 

0 

32*0 

26 

78*8 

51 

123*8 

76 

ItiS-S 

1 

33-8 

27 

80*6 

52 

125*6 

77 

170*6 

2 

35-6 

28 

82*4 

53 

127*4 

78 

172*4 

3 

37-4 

29 

84*2 

54 

129*2 

79 

174*2 

4 

39-2 

30 

86*0 

55 

131-0 

SO 

176*0 

5 

41 '0 

31 

87-8 

56 

132*8 

81 

177*8 

6 

42*8 

32 

89 ‘6 

57 

134*6 

82 

179*6 

7 

44*6 

33 

91*4 

58 

136*4 

S3 

181*4 

8 

46-4 

84 

93*2 

59 

ISS'2 

84 

183*2 

9 

48*2 

35 

95-0 

60 

140*0 

85 

185*0 

10 

50 '0 

36, 

■ 86*8 

61 

Ul-s 

86 

186*8 

11 

51*8 

37 

98*6 

02 

143*6 

87 

188*6 

12 i 

53*6 

38 

100*4 

63 

145*4 

88 

100-4 

13 

55*4 

39 

102*2 

64 

147*2 

89 

102*2 

14 

57*2 

40 

104*0 

65 

149*0 

90 

194*0 

15 

59*0 

41 

105*8 

66 

150*8 

91 

105*8 

16 

1 60*8 

42 

107*6 

67 

' 152*6 

92 

107*0 

171 

62*6 

43 

109*4 

6S 

154*4 

93 

109*4 

18 

64*4 

44 

111*2 

60 

156*2 

94 

2<0.*2 

19 

66*2 

45 ' 

113*0 

70 

- 158*0 

95 

203*0 

20 

68*0 

46 

114*8 

71 

150*8 

96 

204*8 

21 

69*8 

47 

116*6 

72 

161 -0 

97 

206*0 

22 

71*6 

48 

118*4 

73 

163*4 

98 

20S*4 

23 

73*4 

49 

120*2 

74 

165*2 

90 

210*2 

24 

75*2 

60 

122*0 ' 

75 

167*0 

100 

212*0 

25 

77*0 


. 






[lieanmnr’s Scale is occasionally employed in Clermany, Russia, 
etc. ; in this the freezing point of water is termed 0'^, and the 
boiling point 80°, Each degree of Fahrenlieit’s scale is equal to 
four-ninths of a degree on Remiinur’s : if therefore the number of 
degrees of Eeanmixr be inultiidied by 9 and divided by 4, the 
quotient phis 82 will be the corresponding degree of Fahrenheit. 
Tims (M&xmur) x 9 « 720 ^ 4 == ISO + 02 == 212 ® (Fahren^ 
heit). 




,=AFI>EKB,IX.. 


.. .WEIGHTS ilKD MEASURES. 


Troi! or A%^otliecarm^ Weight, 

1 Pound = 12 Ounces. 1 Ounce == 8 Drachms. 1 Draciim 
™ 3 Scruples. 1 Scruple — 20 Grains. (!■ Ounce Troy == 4S0 
Grains; or = 1 Ounce Avoirdupois jpZ'iw 42*5 grains.) , 

A m t rd wpoh Weight, 

1 round ^ 16 Ounces. 1 Ounce = 16 Drachms. 1 Drachm 
= 27-343 grains. (1 Ounce .Avoirdupois = 4'37‘5 grains.) (1 
Pound Avoirdupois = 7000 Grains, or = 1 Pound TroyiJ^«5 2i 
Troy Ounces 40 grains.) 

Imjoerial Afeasiire. 

1 Gallon = 8 Pints. 1 Pint 20 Ounces. 1 Ounce == 8 
Drachma, 1 Drachm 60 Minims. (A Wine Pint of -water 
measures 16 Ounces, and weighs a I^ound.) 

An Imperial Gallon of water weights 10 Pounds Avoirdupois, or 
70,000 Grains. An Imperial Pint of water weighs IJ Pound 
Avoirdupois. A fluid Ounce of water weighs 1 Ounce Avoirdu- 
pois, or 437*5 Grains, xl Drachm of water weighs 54*7 Grains. 

French Aleasnres of Weight, 

1 Kilogramme == 1000 Grammes ~ something less than 
Pounds Avoirdupois. 

1 Gramme = 10 Decigrammes = 100 Centigrammes = 1000 
MilUgramnies = 15*433 English Grains. 

A Gramme of wa'fcer medsnres 1 Cubic Centimetre, or 17 English 
!Miiiims, nearly. 1000 Grammes of water measwre 354* English 
fluid Ounces, 

French Measures of Volume. 

1 Litre = 10 Decilitres = 100 Centilitres = 1000 Millilitres 
= 85| English fluid Ounces. 

1 Litre *=;= Cubic Decimetre = 1000 Cubic Centimetres. 

1 Cubic Centimetre = 17 EngUsli Minims. 

A Litre of water weighs a KilogTaimne, or something less than 
24 Ih)unds Avoirdupois. A Cubic Centimetre of water weighs a 
Gramme. 


m 
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French Measures of Lengtl}. 

' Metre « 10^^ 100 Centimetres.-^:. 1000' Milii 

metres = 39 ’3 70 70 Engiish in dies. 

A metre is equivalent to tlie ten^iniUiondi p:xrt of tlie arc o 
the meridian, extending from tiie Piquator to the Pole, 


TwaddeWs II ydromder. 


De^n’^es. 

Specific 

Gravity. 

Degrees. 

Speeiile 

Gravity, 

Degrees-. 

Specific 
' Gravity, ■ 

1 

1-005 

11 

1-055 

20 

1-100 

2 

I'OlO 

12 

1-060 

21 

1-105 

3 

roi5 

13 

1-065 

22 

1*110 

4 

1-020 

14 

1-070 

,23, 

1-115 ' 

5 1 

1-0-25 

15 

1-075 

24 

1-120 

6 

1-030 

16 

1-OSO 

25 

1-125 

• 7 

1-035 

17 

1-0S5 

26 

1*130 

8 

1-040 

18 

1-090 

27 

1*135 

9 

10 

1-045 

1-050 

19 

1 -095 

2S 

i-:i40 


IHBEX.' 


AbeeeatioNj, chromatic, 70 ; 

■V'; 'V.^spliericali' 72. 

Abbe J)es[ira.tz. his dry Collodion 
A'lprocess^, 216. .A ■ J'b 
Accelerating agents, their mode 
of action in Collodion ex- 
plained, 160, 352. 
iVeetate of Silver, its preparation 
and foniiiila, 522 ; its forma- 
matioii in Nitrate Bath ex- 
plained, 134 ; ensures sibsence 
of free Nitric Acid, 132; les- 
sens staJiility of solution, 162; 
nsefiil with Bnlphatc (vf Iron as 
a developer, 165 ; also in copy- 
ing maps with long-focns 
lenses, 343 ; Or as a remedy 
wl'jen the Bath gives trans- 
mitted Positives, 410 : how to 
add it to the Bath, 410 ; not 
advisable in tlie Pofitive Bath, 
146. 

Acetic Acid, properties and mode 
of testing purity of, 46S; use- 
ful in preventing fogging, 47 ; 
ill rendering the tlevelojnnent 
slow and even, 33 ; in making 
tlie developer flow^ easily, 281 ; 
does not coag'ulate Albumen, 
4-70 ; essential in Calotype, 
wxixed paper, and Albumen 
X)roocsses, 243 ; also in printing 
paper Positives by develop- 
ment, 391. 

Aceto-Niti'atc of Silver, teian ex- 


plained, 243; preparatio!! of 
Bath for Taupenot’s process, 
436, 

Achromatic Lenses, their con- 
struction explained, 71 ; tlie 
visual and chemical foci often 
coincident in, 72, 

Acidity of Nitrate Batli ex- 
plained, 131,: 364; acidity of 
Hypo-fixing Bath, how to re- 
move, 204. 

Acids, nature of, 4o0; their ef- 
fect on development of Photo- 
graphic image, ,33 ; in prevent- 
ing fogging, 47 ; how to test 
for them, 548. 

Actinism, explained, 82 ; import- 
ance of distinguishing Actinic 
from Visual i-ays, 84 f mode of 
finding Actinic focus, 313. 

Affinity, chemical, 454. 

Albumen, its chemistiy, 470 ; 
forms a compound with oxide 
of Silvei’, 20 ; used in Positive 
printing to produce a fine sur- 
face layer and to increase sen- 
sitiveness, 187; affects the co- 
lour of the prints, 198 ; retjtrds 
the toning and fixing, 198, 
201 ; protects the image from 
oxidation, 207 ; discolours the 
Nitrate Bath, 373 ; how to pre- 
serve Albumen from decom- 
posing, 471. 

Albumen solution, for Positive 


printing, 368 j for Fotbergill’s 
process, 427; for Taiipenot's 
process, 434. 

AlbnmW negative process, its in- 
vention, 10; theory ot^ 245; 
the CollocHo-albnmeri process 
of M. Taupenot, 432 ; albiuiii- 
nized Coiiodion process of Fo- 
thergill, 427. 

Allmminate of Silver, 20, 470. 

Albinninized paper, its use ex- 
plained, 177, 187 ; how to 
make it, 3CS ; slow in fixing, 
201 ; good for Stereoscopic sub- 
jects and small portraits, 1S8 ; 
cannot be sensitized with Am- 
monio-Nitrate of Silver, 187. 

Alcohol, its preparation and pro- 
perties, 471 ; three varieties in 
commerce, 472; its action in 
Collodion, 103, 117, 119 ; use- 
ful in Collodion for hot cli- 
mates, 364 ; effects of adding 
z\lcohol to developer, 28S. 

Alkalies, nature of, 449; their 
effect on development of Pho- 
tographic image, 33; their ten- 
dency to cause fogging, 47 ; 
how to test for them in the 
bath, 133. 

Alkaline Gold Toning Bath. See 
Toning Bath, 

Alkalinity of Nitrate Bath, ex- 
plained, 133. 

xlmmonia, preparation and pro- 
perties, 4 74 ; its use in fixing,^ 
55 ; its action upon Chloride of 
Gold, 496; effect of concen- 
trated Ammonia upon Oxide 
of Silver, 522. 

Annnonio-Nitrate of Silver, its 
chetnistx’y, 522 ; mode^ of pre- 
paxung it, 375 ; used in Posi- 
tive printing to increase sensi- 
tiveness, 187; to give black 
tones, 187; cannot be used 
with Albumen, 187 ; old Ni- 
trate Baths not easily conxrert- 


ible into Ammonlo- Nitrate, 
876 ; best applied to the jiaper 
by brush or rod, 377; Oxide of 
Silver in Nitrate of Ammonia, 
a useful substitute for it, 376. 

Ammonio-Nltrate paper, formula, 
for, 375 ; theory of its use, 1S7. 

Angidar pencils of light, large 
and snndl, 75. 

Anhydrous, term e vplained. 93. 

ApparrJ.ns, lor Collodion ])or:ral- 
tiire, 31 1 ; for laiidscapnj wtu’k, 
324 ; for copying pictures, etc., 
337 ; for Stereoscopic Photo- 
graphy, 347 ; for in.stan tan ecus 
pictures, 354; for ]\Iicro-ptioto- 
graphy, 356; for hot clhiiates, 
364 ; for washing Positive 
prints, 385 ; for drying Collo- 
dion plates, 430; for the ma- 
nufacture of Collodion, 260. 

Aqua Forti.y. Sec Nitric Acid. 

Artilicial parchment, 102. 

Asser, Jl'., his photo-lithographic 
process, 252. 

Atmosphere, its effect upon acti- 
nism, 84 ; upon sensitiveness nf 
him, 167 ; upon mode of devc- 
hnunent of image, 152. 

Atomic theory explained, 464. 

Atomic weights, table of, 448. 

Axis of Ijcus, term explained, 74, 

Backgrounds, 310, 311. 

Base, term explained, 441). 

Bath for fixing and toning Posi- 
tives. See Fixing and Toning 
Bath. 

Pfcaufoy’s Acetic Acid, 469. 

Bicliloride of Mercury, wlutenijig 
action on glass l\)sitivLa, ex- 
plained, 151 ; used to mtensify 
Negatives, 169; should not be 
arlded to pa,ste used in mount- 
ing prints, 208 ; removes riil- 
ver stains, 549. 

Bichromate of Potash, printing 
processes with, 249. 
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rnkle or Iodide, 19 ; less sensi- 
tive to invisible image, 42 ; its 
§ blackening by light explained, 
22; accelerated by excess of 
Nitrate, and organic matter, 

1 9 ; experiments illustrating 
darkening of papers prepared 
with, 20; simple explanation 
of the mode of preparing sensi- 
tive papers with, 21; agents 
which dissolve it, 65 ; mode of 
roducingit to m etallic state, 543. 

Chloride of Gold, its preparation 
and properties, 494 ; the action 
of Ammonia upon it, 49(5; use 
of an alkaline solution of, for 
toning, 194, 377; compounds 
formed on adding it to Hypo- 
sulphite of Soda, 192 ; the sin- 
gle fixing and toninglBath with, 
192 ; the double Chloride of 
G old and Sodium, 530. 

Chromatic aberration, 70. 

Chromic Acid, how to test Photo- 
graphic prints by, 212. 

Chryso type printing process, 248. 

CitKite of Silver, action of light 
on, 20 ; employment in photo- 
graphic printing, 189 ; formiiljB 
for, 374. 

Citric Acid, its use in the Nega- 
tive developing solution, 103; 
in Positive pnnting by deve- 
lopment, 890; in the toning 
Bath of alkaline Chloride of 
Gold, 19(3. 

'Cleaning glass plates, theory of, 
50 ; details of, 290. 

Collodion, it^discovery, 1 0 ; mean - 
ing of term, 96; chemistry of 
Pyroxyiine, 97 ; variation of 
physical properties in, 103; 
theoretical observations on the 
manufacture of, 105 ; practical 
details of manufacture of, 259 ; 
precautions to be observed in 
making, 267 ; iodizing solu- 
tions for Negative Collodion, 


284 ; for Positive Collodion, 
277 ; (iGcomposition of plain 
Collodion by keeping, 1 20 ; li- 
quefaction of Collodion l)y 
Carbonated alkalies, 122 ; 
chaiigf'S in iodized Collodion by 
keeping, explained, 104, 127, 
15S : bow to test Collodion 
clicmically, 128 ; Positive Collo- 
dion, theory of. 142 ; Negative 
Collodion, theory of, 154; Col- 
lodion for copying, 342 : Collo- 
dion for the dry procersses, tlje- 
oiy of, 225 ; observations on 
manufacture of, 234 ; Collodion 
for Taupenot’s process, 432 ; for 
hot climates, 362 ; for Micru- 
photography, 360; for por- 
traits, 320 ; for landscapes, 
330 ; to remove the brown co- 
lour from Collodion, 105. 

Collodion film, the proper time 
for immersing it in the Hath, 
2‘.>9 ; toughness of film explainr 
cd, 107 ; contractility explain- 
ed, 103; porosity explained, 
lOS, 122 ; glutinosity. 111; ad- 
hesiveness, 234 ; opacity of 
film, 144; spots and markings 
on, 48, 401, 403; conditions 
wliich aiiuct its sensitiveness to 
light, 44; causes influencing 
its mode of developing, 4(5 ; 
modes of preserving sensitive- 
ness of film, 213. 

Collodion preservative processes, 
theory ofi 213 ; practice of, 420. 

Collodio- Albumen process, the- 
ory ol^ 217 ; ]>vactice oi‘ 432. 

Colours, their nature explained, 
62 ; their chemical actiem on 
sensitive film, 82 ; their plioto- 
graphic action assisted by re- 
flection of vdiite light, 87. 

Combination, laws ofi 461. 

Conjugate foci, explained, 67. 

Copying works of art, 336. 

Crookes, Mr., remarks upon die- 


i,nde:s:. 
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roical spectrum, 83, 85; upon 
'waxed paper procjess, 244; pre- 
servative process for Collodion 

Curvature of luminous image 
foriijod by lens, explained^, 68, 

Cyanide of Potassiunij its fixing 
"action explained, 58 : used for 
Positives, 150; howto prepare 
the 3t)lution, 282 ; not adapted 
for Negatives, 169; used to I'e- 
inove stains, 549. 

Cyanotype printing process, 247. 


Daguerreotype, its invention, 8; 
theory of the pvrocevss, 237. 

Dancer’s developing dishes, bow 
to use them, 439. 

Depth of focus, explained, 75. 

Developing room, glass for, 84; 
mode of fitting up, 309. 

Development of invisible imago, 
explanation of, 35; second, or 
iutenBifyhig stage explained, 
40 ; perversions of develop- 
ment, 46; details of develop- 
ing glass Positives, 316; details 
of developing Negatives, 304 : 
of developing witli Sulphate of 
Iron, 306; developing Photo- 
graphic prints, 388; develop- 
ing PusseU’s Tannin plates, 
425 ; developing Fothergill 
plates, 431; developing Tau- 
penot plates, 437. 

Developers, their cliemical nature 
explained, 31 ; comparative 
strength of, 34 ; theory of Po- 
sitive developers, 147 ; theory 
of Negative developers, 162; 
foi-ranhe for Positive develo- 
pers, 280; fonnulm for Nega- 
tive developers, 287; formui® 
for Gallic Acid developer for 
Taupenof s process, 438. 

Diagrams, mode of copying, 336. 

Diaphragms for lenses, Bee Stops. 


Diffused light, remedies for, 31 L 

'■'■■' 7324 .. . „■ ^ 

Dispersion by lenses, explained, 

66 . 

Distortion by lenses, 80. • 

Double decomposition, illustra- 
ted, 14 ; explained, 456. 

Drapery for Portraiture, 87. 

Dropping-bottle for Nitrate of 
Silver, 305. 

Dry Collodion process, theory of, 
216; practical details of, 421; 
Collodion for, 225, 234; Taii- 
penot’s dry process, 432. 

Drying-box, for preserving sen- 
sitive paper, 190. 

Electrical images, 51. 

Elementai*y bodies, table of, 448. 

Engravings, mode of copyiiig, 
336 ; yield dark-coloured pho- 
tographic prints, 383. 

Equivalent proportions, 461 ; 
table of equivalents, 448. 

Ether, chemistry of, 488; ozon- 
izing of, by air and light, 104 ; 
should not be distilled from re- 
sidues of old Collodion, 271 ; 
Methylated Ether, 492; more 
liable to decomposition than 
pure Ether, 122. 

Experiments, illustrating action 
of Light upon Chloride of 
Silver, 20 ; illustrating fornmi- 
tion and development of invi- 
sible images, 26; illustrating 
photographic action of coloured 
light, 83; illustrating pai’ch- 
mentizing action of Oil of Vi- 
triol, 107 ; illustrating changes 
in Collodion after iodizing, 
127. 

Exposure in the Camera, rules 
for Positives, 317 ; for Nega- 
tives, 306; fo? Kusseirs Tan- 
nin plates, 425; for Eothergili 
plates, 431 ; for Taupenot 
plates, 437 ; for Micro-photo- 
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graphs, S60; for line engrav- 
ings a.nd maps, 343. 

leading of Positives explained at 
length, 205. 

Failures, in Collodion Negatives 
?«nd Positives, 398; in paper 
Positives, 417; in printing ste- 
reoscopic transparencies, 397 ; 
in Fothergill’s process, 432; 
in I’anpenot’s process, 442. ^ 

Film, sensitive. See Collodion 
film. 

Filters, mode of cutting, 547. 

Fixing, theoiy of, 55 ; fixing so- 
lution for Collodion Positives, 
its theory, 150; how to make 
it, 282 ; fixing solution for Ne- 
gatives, its theory, 169 ; how 
to make it, 288 ; fixing solu- 
tion for paper prints, its theory, 
199 ; how to make it, 378 ; 
theory of change by which a 
fixing Bath may become a 
toning Bath, 203. 

Focal length, terni explained, 67. 

Foci, for parallel and diverging 
rays, 67 ; actinic and luminous, 
70 ; variation of, for near and 
distant objects, 74; conjugate 
foci, 67 ; actinic, mode of find- 
ing, 312; variations in foci of 
microscopic objectives, 357. 

Fogging, theory of, 46; detect- 
ing causes of, 400. 

Formula for solutions required in 
Collodion process, 277 et seq. ; 
for papers used in Positive 
printing,, 368 ; for the dry pro- 

■ - cesses, ■420.- 

Fothergill, Mr., his dry process, 
427 ; theory ofj 219. 

Gallic Acid, its preparation and 
properties, 28’ ; its compara- 
tive strength as a developer, 
34 ; used in Talbotype process, 
. 243 ; formula for developing 


paper Positives wdfcli, 391; for 
developing Taupenot plates, 

■ 438 ; how to prevent , it iroiii 
'becoming mouidy, 28, 438.. . , 

Gallo-Nitrafce. of Silver,. 243 pdis-, 
colours lupidly when develop- 
ing dishes are not clean, *245. 

Gelatine, its properties, 492 ; 
forms a compound with Oxide 
of Silver, 20, 179, 232 ; em- 
ployed in dry Collodion pro- 
cess, 218 ;■ used in .sizing En.g- 

. lish papers, 181 ■; in , Positive 
printing to form an even sur- 
face layer, 374 ; in mounting 
Photographs, 208 ; in coating 
glasses to make Collodion ad- 
here, 422. 

Gelatino-Nitrate of Silver, action 
of light on, 170 ; its combina- 
tion witli Iodide of Silver, 232. 

Glass-house, hints in erecting, 
309. 

Glass, yellow, for the dark room, 
84; red, for ditto, 84, 

Glass plates, rules for cleaning, 
50 ; defidls of cleaning, 290 ; 
mode of coating 'with Collo- 
dion, 294 ; wnth Albumen, 246. 

Glutinous Collodion, , explained, 

111 . 

GlycyiThizine, its nature, 493 ; its 
action in Collodion, 2*27, 231 ; 
its addition to the Bath, 353. 

Gold, Chloride of. See Chloride 
of Gold. 

Gold salts, their use in Photogra- 
phic printing explained, 192 ; 
in the Daguerreotype process, 
241. 

Gradsition of tone, in Collodion 
Photographs, affected by the 
nature of the light, 152; by 
the character of the Collodion, 
142, 154 ; by the nature of the 
developer, 165; by the focal 
length of the lens, *153 ; by the 
mode of applying the deve- 
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I loper, 140, 108; gradation of 
I tone in paper prints influenced 

by the preparation of the pa- 
i|; . per,' 183 ■; by the density, of 

I the Negative, 174 ; in dry pro - 
! cesses % relative proportions 

I of the Nitrate of Silver and of 
I the reducing agent, 228. 

I Greyed glass of Camera, substi- 

tute for, 312, 86G. 

Grubb, Td'r., his mode of achro- 
j" '' ■h' nmtmng lenses, 73. 

! Gun-Cotton, nature of, 97. 

liadovr, ]\fr., researches on the 
i composition of Pyroxyline, 98. 

, Hard Negatives, often produced 

by using decomposed Pyroxy- 
line, 115 ; also common in Col- 
, lodio-Albumen process, 442 ; 

how to print them, 183 ; :iot 
i adapted for printing transpa- 

:|;rr''::y'hr^ncies,';3,9 ■ 

j Heliography, invented liy M. 

' Herschcl, Sir John, printing pro- 

cesses ^■■by,:",:24 7,.''' 

Historical sketch of Photogra- 

phy, 6. 

Honey keeping process, 214. 

’ Hot climates, Pliotographv in, 

I Hydrogen- Acids, explained, 451, 

■''.H,Iydro,meter,.,'872. '■ 
limit, Mr., introduces Protosalts 
of iron in developing, 29 ; mode 
of toning Bichromate of Potash 
prints, 249, 

Hyi-io P>ath. See Fixing Bath. ] 

I liyposulplnte of Silver, its pecu- 

! liar changes in colour, 199 ; 

the sweet compound which it 
j forms with Hyposulphite of 

,j Soda, 57; brown patches of, 

‘ in substance of print, 199. 

, Hyposulphite of Soda, prepara- 

j tion and properties, 529 ; the- 
I ory of its fixing action, 56; 


blackens Nitrate of Silver, 
58; causes a milkiness with 
acids, 203; its decomposition 
by constant use in fixing, 204 ; 
the salts it forms with Uhioride 
of Gold, 192; test for presence 
of, 211 ; for purity of, 57; how 
to recover Silver from solutions 
ot; 542. 

Imperfections in Collodion Nega- 
tives, 408; in Positives, 415; 
in paper Positives, 417. 

Ink printing process, 249. 

Instantaneous Photography, 852. 

Intensity, explanation of term, 
44 ; mode of increasing by ad- 
ditional development, 40; ef- 
fect of Acetate of Silver upon, 
1 62 ; increased by use of strong- 
ly parchmentized Pyroxyline, 
114; by organic decomposition 
of Pyroxyline, 115 ; by employ- 
ment of Ml quantity of Alco- 
hol in Collodion, 119; by keep- 
ing Collodion after iodizing, 
126, 159; mode of diminishing, 
in glass Positives, 143,; condi- 
tions affecting intensity in pa- 
per Positives, 176, 183 ;• in de- 
veloped paper Positives, 390; 
artificial intensifying of Ne- 
gatives, 169,345. 

Invisible images, theory of for- 
mation of, 35; development of, 
40 ; experiments illustrating, 
, 26 .,,; , ■■ 

Iodide of Ammonium, prepara- 
tion of, 477; used for Positive 
Collodion, 124, 277 ; for Nega- 
tive ditto, 284; for Taupenot 
Albumen, 435. 

Iodides, physical effects of, on 
plain Collodion, 122; chemical 
and Photographic action on 
plain CoUochon, 125. 

Iodide of Cadmium, its prepara- 
tion and properties, 481 ;itB 



| 64 : 


'INDEX. 


giutiDizing action on Collodion, 
123; its stability in Collodion, 
105.' 

Iodide of Cadmium Collodion, 
8ee Cadmium Collodion. 

Iodide of Iron, an accelerator to 
Collodion, 125, 353. 

Iodide of Potassium and Silver,^ 
properties of, 56; tlie mode oi 
iodizing Calotype papers by, 
242. 

Iodide of Potassium, tests of puri- 
ty of, 518; extent of solubility 
in Alcohol and other properties, 
123 ; dissolves Iodide of Silver, 
56. 

Iodide of Silver, its preparation 
and properties, 16 ; unaffected 
by direct action of light, 10 ; 
highly sensitive to invisible 
image, 42 ; hypothesis of for- 
mation of latent image on, 35 ; 
possibility of its reduction by 
Pyrogallic Acid shown, 33 ; ex- 
cess of Nitrate of Silver essen- 
tial to its blackening by deve- 
loper, 40 ; diagram of chemical 
spectnim on, 82 ; fixing agents 
for, 56; its solubility in the 
Nitrate Bath, 130; different 
forms of, sensitive and insensi- 
tive, 231 ; organic compounds 
with Iodide of Silver, 231 ; re- 
tards the action of Hypo-fixing 
Bath, 58 ; superior permanency 
of developed prints on, 210 ; 
details of Negative printing 
process on, 388 ; how to remove 
it from old Nitrate Baths, 545. 
Iodine, in Collodion, diminishes 
sensitiveness, 132 ; forms Ni- 
tric Acid in the Bath, 132 ; di- 
minishes intensity of image if 
in excess, 160 ; often useful in 
Positive Collodion, 145 ; in Ne- 
gative Collodion, if fogging oc- 
curs, 363 ; mode of removing 
from Collodion, 105. 


Iodized Collodion, changes .in ,co- ; 

lour by keeping, A 04. , ■ 
Iodizing solutions, preparation 
of, for Negatives, 284 ; ; for Po- ' 
,siti ves, 277; for dry Collodion, , ' 
235 ; .theory of. Negative and ■ 
Positive iodizers, 12'2'. 
lodo- Nitrate of Silver,' 130; fm*-' , 
ther remarks on, 230. 

Iodoform, its effect in reinlerir:g 
Collodion porous, 236. 
lodo-Cyanide of Potassium, 59 ; 
used for removing silver stains, 
549. 

Kaolin, properties of, 503 ; used 
to decolorize Nitrate Baths, 
373. 

Keith, Mr., his instructions for a 
glass house, 311; his formula 
for a positive developer, 281. 

Landscape Photography, with wet 
Collodion, 324"; with preserved 
Collodion plates, 421. 

Lantern for the yellow room, 
mode of making, 295. 

Latent image. ASWBnvisihle image. 
Laws of substitution explained, 
99. 

Leatliers for p>olishing, how to 
prepare, 292. 

Le Grey, !M., his toning process 
with Chloride of Gold, 192; 
his waxed paper Negative pro- 
cess, 243. 

Lenses, various forms of, 66 ; foci 
of, 07 ; formation of images by, 
68; use of stops on, 75, 70: 
portrait [iiee Portrait Lenses) ; 
(Irthoscopic {see Orthoscopic 
Lenses) ; View {me View 
Lenses) : chemical foci of lenses, 
70 ; chromatic aberration of 
lenses, 70 ; spherical alieira- 
tion of lenses, 72 ; directions 
for finding chemical focus, 313 ; 
selection of lenses for landscape 
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pliotograpliy^ 325; for co]jy- 

Lig'lit^ its action upon Silver Salts, 
20 ; experiments illustrating, 
20 ; formation of invisible im- 
ages by, 35 ; its alternating 
action upon Daguerreotype 
plate, 50; its compound na- 
ture, 6‘1 ; photographic action 
of coioui’LMl light; 83 ; refrac- 
tion of light, 64, 

I jgniiie. iSee. Cellulose, 

' Linen or Paper Collodion; usu- 
ally limpid, 112; produces in- 
tense Negatives, 115; more 
unstable than any other kind, 
120; 236; insensitive to half- 
tones when kept after iodizing, 
j, 236. 

Llewelyn, Mr., his Oxymel pro- 
!>■ cess,' 215. 

i Lyte Maxwell, his toning bath, 

■' Manipulations of Collodion pro- 

cess, 200; of Photographic 
! printing, 378. 

Manufacture of Collodion, theory 
of, 105 ; practical details of, 259. 

Manuscripts, mode of copying, 
336. 

j^farkings on Collodion Pictures, 

I':':."''" 

Sleasures and W eights, 555, 
i l^leniscus Lens, 66. 

i' liiicroscopic Photography, 355. 

Mixed acids, process for making 
; Pyroxyline, 259. 

! Mordant, term explained, 177. 

; M'oser, his researches on the de- 
! velopment of invisible images, 

I Mounting Positive Prints, sub- 
!. stances whicb. should be a- 

voided, 20S ; details of, 387. 

I Negative process for printing Po- 

I sitives, 3SS, 390. ^ 

I Negative Collodion, its manufac- 


ture, 258 ; its theory, 97 ; how 
to convert into Collodion for 
Positives, 278.' 

Negative Nitrate Bath, its mami- 
factiire, 285; its theory, 160. 

Negative developers, prepara- 
tion, 287; theory of, 162. 

Negative idxing Bquid, prepara- 
tion, 28 S ; theory of, 169. 

Negatives, definition of, 139 ; 
Collodion Negatives, theory of 
production oi‘ 151 ; Calotype, 
241 ; waxed paper, 243 ; Al- 
bumen, 245 ; Coliodio -Albu- 
men (Taupenot), 217; Fother- 
gill, 219 ; RusselPs Tannin pro- 
cess, 222 ; mode of developing 
Collodion Negatives, 304; of 
converting Positives into, 169 ; 
formulae for solutions for Nega- 
tives, 284; spots and mark- 
ings upon Negatives, 401, 403, 
408 ; decomposition of Pjn-oxy- 
line a cause of fading of, 209, 

Niepce de St. Victor, his disco- 
veiy of the Albumen process, 
10 ; his observations on stored- 
up light, 52. 

Nitrate of Iron, properties, SO, 
34, 148 ; how to make the so- 
lution for Positwes, 281. 

Nitrate of Potash, preparation 
and properties, 515 ; theory of 
its use in making Nitrosulphii- 
ric Acid, 93 ; practical details 
of ditto, 258 ; sometimes added 
to Positive developer, 281. 

Nitrate of Silver, preparation and 
properties of, 12; commercial 
qualities of, 526; preparation 
of, from standard coin of realm, 
521 ; often contains free Nitric 
Acid, 13 ; when very strongly 
fused, contains Nitrite, 13 ; the 
ordinary crystals often conta- 
minated with organic impurity, 
135 ; not acted on by light, 18 ; 
reduction by PyrogalHc Acid, 


32 ; its presence essential in de- 
veloping the image, 40; in- 
creases sensitiveness of Collo- 
. dion plate^ 44 ; dissolves Iodide 
of Silver, 130; coagulates'*' Al- 
bumen, 20 ; discoloured by Al- 
bumen, 373: forais compounds 
with various organic bodies, 
20 ; very little acted on by 
Glycerine, 214, 225 ; mode of 
recovering the Silver from, 540. 

Isitrate Bath, cheraistrj^ of, 130; 
for Collodion Positives, theory 
of, 145; how to prepare it, 270; 
Nitrate Bath for Negatives, 
theory of, 160 ; how to prepare 
it, 285 ; its property of dissolv- 
ing Iodide of Silver, its occa- 
sional acidity and alkaliiiity 
explained, 130; the inode in 
which Acetate of Silver may 
be accidentally formed in it, 
133; effects of organic matter 
in the Nitrate Bath, 135; use 
of fused Nitrate for the Bath, 
137; changes by use, 280; a 
caution against the too fre- 
quent addition of alkali, 287 ; 
how to cure a foggy Bath, 137 ; 
sometimes throw out of order 
by travelling, 331 ; directions 
for adding Acetate when re- 
quired, 41 U ; quantitative test- 
ing of the Bath, 539 ; recovery 
of Silver from old Baths, 540 ; 
how to use old Baths for print- 
ing, 545. 

Nitrate Bath for printing, the- 
QTj, 184; mode of preparing, 
871 ; how to decolorize it, 373 ; 
importance of maintaining its 
strength, 372. 

Nitre process for making Pyroxy- 
llne, 258. 

, Nitrite of Silver, its preparation 
iund properties, 526; produces 
r great peculiarities , in develop- 
ing, 188. 


Nitric . Acid, its '.preparation and 
. properties, 508 ; its O'xidizing 

■ powers, ■ 12 ; impairs seii'si- 

' tiveness of Goliodion 'film, 44 ; " 
lessens rapidity of develop- 

■ inent, 33 ; : tends, to , prevent ^ 
fogging, 47 ; but may when, in 
great excess give rise to fog- 
ging, 47 ; usefully employed 
for glass Positives, 146 ; occa- 
sionaU}/ for Negatives, 161 ; its 
accumulation in the Nitrate 
Batli explained, 132; mode of 
removing it, 279; the Nitric 
Acid for making Pyrox^dine, 
510; produces stains on cloth, 
273 ; table of strength of Nitric 
Acid of different densities, 552. 

Nitro-glucose, its preparation and 
properties, 510; its action in 
Collodion, 127 ; ozonizes ether, 
104, 120. 

Nitro-Sulplmric Acid, explained, 
98 : process for making by 
.mixed acids, 259; by Oil of 
. Vitriol a, 'lid- Nitre, '258.; 'SlKaild'.' 
not be used cold, 111; em- 
ployed for cleaning developing 
dishes, 439 ; precautions in 
using, 273. 

Nomenclature, cliemical, 456. 
Norris, Dr., his dry Collodion 
process, 218 ; researches on in- 
visible inuages, 50 ; remarks on 
Pyroxyline pi^pared in weak 
acids, 106. 

Notation, chemical, 459. 

Opacity’’ of Collodion film, cause 
of, 106 ; injurious in Positives, 
144. 

Organic matter, explained, 511 ; 
effects of, in Nitrate Bath, 135; 
in Positive Printuig, 177 ; in 
Dry Collodion, 216, 226. 
Organic bodies, cbemistry of. 465. 
Orthoscopic, or Orthographic 
Lens, theory of its construe- 
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j: ' 7'7';remiplGyed;'&r copy- 

I ■ ■, "iiig mapSj', 33:8''; y coinpa'riso.ii 

j , : ordinarylenS' 'as regards 

[' : , /rapidity ,'o:f ^action, ,7'.S:,: ' em-, 
|/ ' . , "ployed in Architectural "Plioto- 

■ graphyy325./ 

'[. .Osborne,,. ■Mi’.,, ,liis photo-iitliogra- 
pliic process, 251. 

'h , ' , Over-exposuTe,' ejects of, in Col- 
i', ^ lodion pictures, ,'39, 50; makes 

1 y Gollodioii Positives white arid 
'[ , misty, 31 7 ; ' makes' Negatives 

,v feeble, a:nd foggy,',. 307 ; destroys 
depth of shadow in developed 
|: ' , 'paper Positives, ■ 392.; produces 

softer Negatives in 'Jaupenot's 
:[/ : process, 437', 

y ;. Oxide of ■ Silver,' preparation and 
properties, 17; dissoive.s in the 
Nitrate Bath, rendering it al- 
kaline, 132 ; properties of its 
, solution i,ii' ' Ammonia, ' ■ 186 ; 

' : .'preparatioh of /ditto, , 375 ; its 
.', /'solution, in Nitrate of 'Ammo- 
nia used in Photograply, 376. 
I;/ ■ . ^ Oxymel,/''. keeping . process, 2 15 ; 
prepartion of Oxymel, 513. 
Ozonizing of Ether, term explain - 
; ed, 104. 

Paper, Photographic, selection 
of, ISO, 367; peculiarity of 
Engii.sh papers, ISl ; how to 
find the right side, 368. 

* Paper, sensitive, for printing. 

See Sensitive Paper. 

' Parclimentizing action of Oil of 
i Vitriol, 101. 

: Permanganate of Potash, how to 

; test pliotographic prints bv, 

I/'.' ■'.'///'.'' :.,'2,ll;/y 

^ Permanence of Positives, mode 
! of testing, 211. 

Petschler and Mann, their Dry 
pi'ocess, t-heory 221 ; prac- 

/|/ ;■■■/■::; ticai' details, .':442.':'r'.^ '/:-■■/ 

1 Petzval View-lens. See Ortho- 
; soopic Lens. 


Photo-galvanography, 252. 

Photo-giyphy, 25^ 

Photo-lithography, 251. 

Photo-zincography, 252. 

Photographic chemicals, vocabu- 
lary of, 468 ; list ofi for land- 
scape work, ■ '3.28 for sending 
abroad, 365. 

Photographic image, chemical 
composition of, 22, 52, 177; 
action of destructive tests on, 
211 ; second stage of develop- 
ment of^ 40. 

Pliotograpdiic properties of Salts 
of Silver, IS; of Iodide of Sil- 
ver upon Collodion, 36. 

Photography, historical sketch of, 
6 ; the term explained, S3 ; 
photography in hot climates, 
36. ' 

Plain Collodion, preparation of, 
theory, 116 ; practical details, 
265. . 

Portrait lenses, theory of their 
construction, 78 ; proper posi- 
tion for stop.s in, 79 ; variations 
in size and focal length, OS ; 
rules for their use, 312 ; mode 
of finding chemical focus, 313. 

Portraiture, drapery for, 87 ; Po- 
sitive portraiture, 316 ; Nega- 
tive portraiture, 318 ; direc- 
tions for taking portraits, 309. 

Positive Collodion, how to make, 
274; from Negative Collodion, 
278 ; theory of. 142. 

Positive Nitrate Bath, . how to 
make, 279; theory of, 14'5. 

Positive developing solutions, 
how to make, 280 ; theory of, 
147. 

Positive fixing liquid, 282 ; theory 
of, 150. 

Positive piinting, on Albumin 
ized paper, formulse for, 368 
on plain paper, formuhe for 
374; on Ammonio-Nitrate pa. 
per, forinulse for, 375; by de^ 



velopment, formulcTe for, 888 ; 
manipulatory details of print- 
ing, fixing, toning, washing, 
and mounting, 378 ; theory of 
the preparation of the sensitive 
paperfor Positives, 1 80 ; theory 
of the process of fixing, 190 ; 
of toning by Grold,- 192 ; de- 
tails of toning by Alkaline 
Chioride of Gold, 382 ; print- 
ing transparencies, 895 ; vig- 
netting, 387; irrinting enlarged 
proofs, 

Positive prints, rationale of pro- 
cess for producing, 172 ; action 
of Sulphur on, 191 ; of Per- 
manganate of Potash on, 211 ; 
of Chromic Acid on, 212; fa- 
ding of prints explained, 205 ; 
composition of the image, 22, 
52 ; comparative permanency 
of prints, 210 ; how to mount 
them, 387; best mode of wash- 
ing, 385; how to test their 
permanence, 211. 

Positives, direct, definition of, 
140 ; Collodion Positi ves, theory 
of production of, 141 ; practi- 
cal details of production of, 
316 ; formulie for solutions for, 
277 ; development of, 316 ; 
Collodion and Nitrate Bath 
best adapted for, 142, 145; 
arrangement of apparatus for, 
312 ; mode of whitening by 
Bichloride of Mercuiy, 151 ; 
mode of backing up, 283, 318; 
spots and markings on, 401, 
403 ; various imperfections on, 
415; conditions affecting the 
tone of glass positives, 149. 

Practice of Collodion process, 
257. 

Preservative case for sensitive 
paper, 190. 

Preservative processes for Collo- 
dion plates, theoiy of, 213 ; 
practical details of, 420. 


Prints. See Positive prints. 

Printing, Photograpliic theory of, 
172 practical details .of, 367. 

Prism, refraction, of light by, 65 ; 
diagram of formation of spec- 
trum by, 62'; explained, 70* ' " 

Prismatic spectram, 82. 

Protonitrate of Iron, preparation 
of, 281 ; a feeble developer 
when tree from .excess of Sul-, 
phate of iron, 34, 11 S ; theory 
of its mode of action, and rules 
for its use, 14 S ; cannot be 
prepared in quantity by add- 
ing Nitrate of Potash to Sul- 
phate of Iron, 456. 

Protosulphate of Iron, its pre- 
paration and properties, 30; 
its characteristics as a deve- 
loper fijr Collodion Positives, 
148 ; used also for developing 
Negatives, 165 ; how to pre- 
pare the solution for Positives, 
280 ; how to make it for Ne- 
gatives, 288 ; manipulations in 
applying it to the film for Po- 
sitives, 316; manipulations in 
developing Negatives with Sul- 
phate of Iron, 306 ; how to re- 
move iron stains on glass, 293. 

Pyrogallic Acid, its preparation 
and properties, 28 ; impurities 
in the eornmercial acid, 519 ; 
solution for devekqnng glass 
Positives, 147 ; for Negatives, 
287 ; cannot be used without 
a free Acid, 47, 400 ; theory of 
its iiction as a ISI egative deve- 
loper, 162 ; not so suitalde 
wdien the Collodion contains 
Bromide, 163 ; used in tim Col- 
lodio- Albumen process, for 
under-exposed pictures, 440 ; 
mode of obviating the brown 
discoloration of developing so- 
lutions, 334. 

Pyroxyline, its chemical consti- 
tution, 97 ; theory of its pre- 
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paration, 99 ; practical details 
of preparation by Kitre, process, • 
25S ; by mixed acids, 259;^ 
preparation of Pyroxyline for 
Positive Collodion, 274- ; for a 
portrait Catlmiimi Collodion, 
320 ; for a copying Collodion, 
342; Pyroxyline for tlie dry- 
process, 225; observations on 
the manufacture of Pyroxyline, 

. 1U5.; necessary: precautions in 
inaMiig' it,, 267 ; physical and 
' Photograpliic properties of dii- 
ferent kinds of, lOG et seq, ; 

: sponta,neons decomposition in, 
.116 j: details of immersing, 
'v.-asliing, and drying the Pyr- 
oxyline, 261 ; organic reac- 

, . 'tions in Pyroxyline explained, 
155. 

Becovery of Silver from waste 
solutions, 540, 

Bed glass for dai*k room, 84. 

Keduction of metallic oxides by 
developers, theory of, 31 ; of 
Silver salts by developers, the- 
ory of, 32 ; practical details of 
reducing Silver compounds to 
metallic state, 544. 

Bussell, Major, his Tannin pro- 
cess, 421 ; theory of ditto, 222; 
his modified developer for in- 
tensifying, 425 ; the same ex- 
plained, 229. 

Salts, nature of, 452. 

Salts of Silver, their preparation j 
and properties, 12 ; tlmir Pho- 
tographic action, 18; theory of 
their reduction by developer, 
32 ; directions for obtaining 
metal from, 543. 

Sensitiveness, term explained, 44; 
causes which aftect it, 44 ; in- 
jured by organic decomposition 
ill Pyroxyline, 115; increased 
by using a fair quantity of Al- 


cohol in Collodion, 119 ; dimi- 
nished by Bromide, 156 ; occa- 
sionally augmented by use of 
essential oils, 136, 352 ; maxi- 
. mum ■ sensitiveness, attainable 
. in Collodion, 352. 

Sensitive paper, theory of prepa- 
ration of,: lSQ..';.its:darkemngbj 
light desGnbed,'174 ; prepara- 
tion of iUbuminized paper, 
S6S ; of plain paper, 374 ; of 
Ammonio-Nitrate paper,' 375 ; 
of paper for Negative printing, 
388, 390 ; causes which affect 
sensitiveness of Positive paper, 
181 ; which alter the colour of 
the image, 182 ; spots andmark- 
ings on, 417 ; a large excess 
of Nitrate of Silver essential, 
184 ; the paper should not be 
kept too long before printing, 
190 ; nor between exposure 
and fixing, 381 ; analysis of 
Sensitive paper, 189 ; drying 
box for its preservation with- 
out change, 190. t 
Serum of Milk, preparation of, 
507; used in printing process, 
1S9. 

Setting of Collodion, term ex- 
plained, 299. 

Shadbolt, Mr., Ms Honey keep- 
ing-process, 214 ; mode of re- 
medying over-printing, 419 ; of 
testing portrait lens, 313; sub- 
stitute for focussing glass, 366. 
Silver, properties of^ 521 ; esti- 
mation of, in Nitrate Baths, 
539 ; recovery from -waste so- 
lutions, 540 ; reduction from 
Chloride, 644 ; stains, removal 
of, 549. 

Sih^er meter, for taking strength 
of printing Bath, 372, 
Simpson, Wharton, his formula 
for Positive Collodion, 275. 
Size, motle of removing, from 
paper Positives, 207, 386. 
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Solar Camera,, principle of its 
construction, 68. 

Solar spectrum, 62 ; thrown on 
Iodide of Silver, 82. 

Solarisation, term explained, 50, 
39 ; a state of Collodion, winch 
produces it, 164,,. 363 ; a con- 
dition of Bath which favours 
it, 135 j depends partly upon 
the character of the light, 152 ; 
also upon the lens, 153 ; Bro- 
mide a remedy for it, 157 ; 
Citric Acid in developing, a 
remedy, 164 ; how to over- 
come it by altering the mode 
of development, 168 ; ditto, 
in the case of dry plates, 229. 

Soluble Paper. See Pyroxyline. 

Specific gravity of liquids, mode 
of finding, 546. 

Spherical aberration, 72 ; how to 
correct by stops, 75 . 

Spirits of Whie, preparation and 
properties, 471 ; not always 
sufliciently strong for Collo- 
dion, 1^3 ; mode of rectifying, 
473 ; sometimes contaminated 
with fusel oil, 473. 

Spots on Collodion plates, ex- 
plained, 48 ; causes of, 401 ; on 
paper Positives, 417 ; on pre- 
served Collodion plates, 230. 

Spots on the Sun’s disk, Collo- 
dion suitable for photograph- 
ing, 355. 

Stains, Silver, removal ofl 549., 

Stereoscope, invention of, 88; 
Wheatstone’s, 90 ; Brewster’s, 
91. 

Stereoscopic Photographs, rules 
for taking, 92 j practical de- 
tails of, 346. 

Stereoscopictransparencies,mode 
of producing, 395. 

Stops used to correct spherical 
aberration, 72.; to overcome 
curvature of field, 76; to bring 
various objects into focus at 


m time, 75 : position' for tlie 
stop in a vievv^ lens, 76: in a 
portrait lens, 79 *,. simple- mode, 
of making stop.«i, 337. 

Sti'ength of acids, tables of, 651, 

Subchloride of Sliver, its prepa- 
ration,, and, properties, 15 ; de- 
composed by fixing agents, 16. 

Suboxide of Silver, its properties, 
17; forms compound, s wifcli or- 
ganic mOitters, Citric Acid, ^U- 
biimeii, etc., 23. 

Substitution compounds, nature 
of, explained, 99, 

Sulphate of Iron. See Protosui- 
phate of Iron. 

Suiphate of Quinine, absorption 
of chemical rays by, 86. 

Sulphuric xicid, table of strength 
of, 551 ; preparation and pro- 
perties, 531 ; its use in making 
Pyroxyline, 98, 107 ; its pro* 
perty of absorbing water, 98 ; 
its parchmeutizing action on 
cellulose, 101 : its employment 
for drying cotton, 267. 

Surface, importance of, as re- 
gards reflection of white light, 
87. 

Sutton, Mr., his Alcoholic Collo- 
dion, 303 ; suggestions for a 
copying lens, 338; his paper 
developing dishes, 392. 

Swinging backs to Cameras, re- 
marks on, 315. 

Symbols, use of^ 459, 

Talbot, Mr., his discoveries, 9; 
theoxy of Calotype px*ocess, 
241 ; his Photo-glyphic pro- 
cess, 253. 

Tannin process, theory of, 222; 
Xn'actical details of, 421 ; a 
good process .for printing trans- 
parencies, 397. 

Taupenot, M., his CoIlodio-AHm- 
men process, tiiemy of, 217; 
practical details, 432. 



Temperatiii*ey.'its'' 'effect 'upGii; .cle-' 
velopment • of . Collo clion , film; ; 

■ '34 ; upon. . fogging, 399 , upon 
Iveepiiig Collodion, 361; . upon 
.action of Hypo-fixing Batli, ■ 
201 ; a Collodion.for liigli tem- 
peratures,^ 1363,;: a developer 
■ for ditto, 164. 

Tent, Photograpliic, 327. ■ ' 
Test-papers, use of, 548. ,, 

Toning Batli, with Sulphur,, the-' 
ory of, „191 mtli alkaline. 
Chloride of Gold, theory ofi 
194; preparation of, 377; con- 
didons which affect its action^ 
.l.,9 5;. Maxwell Lyte’s ibmiula. 

377. , 

Toning of ■ Positives, .term de- 
: fined, 190; divided 'into Sul- 
phur-toning and Gold-toning, 
191; may injure the stability 
of the proof, 206, 211; manipu- 
latory details of toning by the 
alkaline Chloride of Gold, 3S2. 
Transparencies, mode of printing, 
395. 

Uranium printing process, 248. 

' ,'Varitishes"for Positives,' 283; :: for 
„ „ .Negatives, :2S9,; how. to . apply 
xtliehi, ,'308.'' ■■ 


Velvet, non-refiection of light 
by,. ■87v''U3ed^■^t0■htie■€ame^as, 

V 325. .■ .v^'. 

View Lenses, theory of construc- 
tion, 76 ; distortions produced 
by, 80 ; position of stop in, 
76 ; fogging firom diffused light 
:in, 324. . 

Vignetting, '387^- : 

I'ocabulary of Photographic che- 
micals, '468. .'■ 

Washing; Positive prints,; rules 
for, 206 ; details of, 385, 

Waterhouse, '■ Mr.,, ■ his- alkaline 
GokbtoniBg process, 194 ; dia- 
phragms for portrait lenses, 7 S . 

Waxed paper process, theory of, 
243. ■ '. ■ 

Vf eights and ]\Ieasures, table of, 
555. 

Woolliness of Collodion film, ex- 
plained, 106. 

Xyloidine, nature of, 106. 

Yellow glass, hints in selecting, 

Yellowness in paper prints, 
causes of, 417. 

Young, Mr., his mode of develop- 
ing images after fixing, 42. 
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■Witli Efty EngraTings on Wopd, po3t STOj 
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PHOTOGEAPHIC MANIPULATION ; 

!E'HEATING- OF THE. 

. PRACTICE, 01 , the' ART IN’ ITS YASIOIJS .; APPLICATIONS ■ 

. TO NATURE.':' ; 

By: LAKE 'BEIGE, 

\ 'FHOTO&E.AP,HE'ja ' OF , THE, BOXAE POBTBAITS , TAHEST , AT WIFTBSO®. ' ^ ■ 
COHTIKTS. ■ 

Pabt I. Prociaeing Agents. I Past XU. Subjects, their Nature and 

Pabt II, Reqxiisite Apparatus. Treatment. 

IAvbt III, Mauipulatious. | Part , V. Printing Processes. 

Part VI. Solutions and Chemicals. 


From the, ^ Atlieneeum^ 

®®Tlie a,utliQr ;Of this , Manual is 'well' known as one of the most 
successful of the cultiTatoFs of the art of photography. With foil 
artistic feeling, it has been his aim to giye a higher character to 
the sun-drawn picture than that -which ordinarily belongs to a 
process essentially mechanical in all its details. The practice of 
many years has rendered Mr. Lake Price familiar with all the 
peculiarities of manipulation which belong to the collodion pro- 
ctiss, to the consideration of which tliis Manual is principally 
confined ; and to those who desire to produce fine results by this 
peculiar division of photography, we cannot recommend a more 
satisfactory guide. Air. Lake Price has not only studied pho- 
tography as an art, but he has rendered himself familiar with all 
the physical conditions -whicli are involved in the production of 
sun-pictures, and with the deHeate chemical phenomena upon 
wiiicli, in the preparation of the sensitive tablets, success depends. 
The manner in which knowledge, acquired by diligent, we may 
say laborious study, is here communicated, might be copied with 
much advantage in manuals of a more pretending character. W e 
have gone through the book with much care, and we believe tl’iere 
is not a point omitted which it was necessaiy to ex]>lain to the 
amateur in the practice of the collodion process. The woodcuts 
of the defects w:iiich in unskilled hands ai’e continually presenting 
themselves on tlie collodion plate, are exceedingly instructive.. 
There is a well-drawn copy of some peculiar defect on the plate j 
and then the author explains the cause of it, and gives the remedy. 
Mr. Lake Price -writes with the enthusiasm of a master loving the 
art of liis adoption ; and many portions of his book may be read 
w'itli pleasure, while the whole nill be studied with unmistakable 
advantage.’,’:;:'^.':'::::,:';':' ''' 
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CHURCHILL’S MANUALS. 

Eoolscap octavo, cloth, pries 13-s. Qd . each Yolurne, 
Aggregate 'Sales 116s000::€opies». .::./^ 


AnatoBiy—Mr. ErasaiuS'.Wixson'.'.', 

Cliemistry — Mr. Fownes. 

Dental Snrgery—Mr. Tomes. 

. Materia Medica— Dr. Eoyle .and Dr. Headlato'. ,, 

Medicine -^Dr. Baelow. 

Medical Jmspradence'—Dr. Taylob/ 

Microscope — Dr. Caepeiitee. 

Natural PMlosopliy~~Dr. 'G,: :Bibb and'':;';';lir.; 
Ebooke. 

Obstetrics—Dr. Tylee Smith. 

Oplithalmic Medicine— Mr. W iiaetoxy Jones. 

■ PatMogical' Anatomy— Dr. /H. ■ Jones ■ .and:. Dr. 

A '''v'/SiEVEErHO.. /' 

Physiology — Dr. Oaepentee.. 

Poisons — Dr. Taylob. 

Surgery — Mr. Febgusson. 



¥0IIES ON 0HEMISTR1. 


EOWiraS’ MAHtrAI. 01 CHEMIST EY. ^ 

■ ' Edited 'by , H,' BsiiiCE. Jokes, E.B.S., -.a-tid A. W. Hoemakk, 

:''Pb.'D.,; F..B.S., ' .Eiglith Edition,, leap. 8vo,'Glotli', l2s, 6d. . ■ , 

THE USE OF THE BLOWPIPE. 

,B:v''Profesors/.ELAOTKEE And ;'''M ;Tlii 2 jd ■Edition, .Svo, clotbi 

f HE FISST STEP IH CHimSTBY.;:^: ^ 

By Eo.bi-:'et GALLOW-ir. Third Edition, fcap, 8vo, doth, 5s, 

By the same Author, 

MASrOAL OF ftHALITATIVE ANALYSIS. 

Second Edition, post 8vo, doth, is, Cuh 

CHEMISTRY, AS EXEMPLIFYIHG TEE WIS- 

DOM and BEMIFICENCE of GOD. By Geoege Fotoes, P.E.S. 

Second Edition, leap. 8vo, doth, 4s, 6d. 

PRAGTIGAL CHEMISTRY, nTCLUDIHG AHA- 

LYSIS. With numerous Illustrations on Wood. By John E. Bow- 
man, Professor of Practical Chemistry in King’s College, Loudon. 
Third Edition, fcap. Svo, cloth, Gs. Gd. 

By the same Author, 

1CEDICAL;CHEMIST^ 

With Illustrations on Wood. Third Edition, fcap, Svo, doth, 6s. Gd. 

^HANniddl-:OFv:CHElCSTRY,^^ 

THJSOEBTIOAD, PEACTICAD, and TECHISriCAD. By P. A. 

Abel, F.C.S., Chemist to the Board of Ordnance; and 0. L. BnosAur, 
Bemon.strator of Practical Cheini.atry in King’s College. Second 
Edition, Svo, doth, las. 

IISTRHCTIOK' m CHEMICAL ANALYSIS. 

By C. Hkmiuius T'.uesenics. Edited by Lloyd Bullock. 
QUALITATIVE. Eiftli Edition, 8 to, cloth, 9s. 
QUANTITATIVE. Third Edition, Svo, doth, IGs, 

A CATECHISM OF CHEMICAL PHILOSOPHY; 

being a Eamiliar Exposition of the Principles of Chemistry and 
Physics. WithEngraviiig.s on Wood. Designed for the Use of Schools 
and Private Teachers. By John Horsley. Post Svo, cloth, Gs. Qd. 

CHEMISTRY OF THE FOUR SEASONS : 

SPEDCG, sriTMEE, ADTGitX, TTIjVTER. lUustrated with Eh- 
gravings on Wood. By Thomas G-eiffixhs. Second Edition, fcap. 
8vo, cloth, 7s. Gd. 
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